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We gambled on the future 


and the auto industry cashed in 


@ Here, at Muehlhausen Spring Division of 
Standard Steel Spring Co., precision-rolled 
U-S‘S Caritioy Spring Rounds are coiled 
without centerless grinding. CARILLOY Rounds 
have minimum decarburization, and they cost 
less to use. 


@ At the Gary Works of United States Steel, 
this precision mill rolls CarmLtoy Coil Spring 


Rounds with extreme accuracy. Tolerances are 
half of standard: .004” on the diameter, in- 
stead of the usual .008’, and only .006” out 
of round, compared to .012” on ordinary rolled 


bars. 


N the early days of the develop- 
ment of coil springs for front sus- 
pensions of automobiles, the only 
steel that was available was an ordi- 
nary hot-rolled bar from which as 
much as .035” of metal per side had 
to be removed by grinding to insure 
freedom from harmful seams, pits, 
and decarburization. This cost 
money, was wasteful and time con- 
suming. 

We at United States Steel felt 
there was a better way of doing this, 
so we put our best engineers on the 
problem. 

Using a mill especially equipped 
for the purpose, they devised an in- 
genious method of producing hot- 
rolled bars to eliminate harmful de- 
fects and most of the grinding ex- 
pense. Rolled by this method to half 
the standard tolerances, with half 
or less the amount of decarburiza- 
tion, these CARILLOY Precision 
Rolled Coil Spring Rounds can be 


used ‘“‘as furnished” or with only a 
small amount of centerless grinding. 

This exclusive development has 
paid off in two ways. It has paid off 
for the automobile manufacturer in 
that his costs are reduced and spring 
performance is of the highest order. 
And it has paid off for us because 
these CARILLOY Precision Rolled 
Coil Spring Rounds are now used in 
over half of the coil springs in new 
automobiles. 

Here’s just one more example 
of the better steel products being 
developed by United States Steel’s 
vast research program. To keep pace 
with the ever-increasing demand for 
special steel, United States Steel is 
always looking for young men with 
exceptional ability and training in 
metallurgy, engineering and related 
fields. For more information, write 
United States Steel Corporation, 
Room 2816-C, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 
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our cover 


This month’s cover depicts the broad opportunities and 
varied careers awaiting the new freshman in engineering. The 
road toward these careers, by way of his engineering education, 
is often difficult and involves many risks, however. The art work 
for this month’s cover is by Dave Templeton. 


our frontispiece 


A view of the main entrance of the Illini Union. The Illini 
Union is the center of all campus activities at the University of 
Illinois. The Union provides lounges, meeting rooms, and recrea- 
tional facilities for the student along with a cafeteria, dining 
room, and ballroom. 
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Hear This, Freshmen! 


by Maurice Garnholz, Aero. E., ‘56 


On behalf of the staff of the ///inois 
Technograph, 1 wish to welcome you, 
freshmen engineers, to the University 
of Illinois. You have probably been told 
by this time that this school is too big 
and too hard, along with many other 
things. True, it is a very large univer- 


MAURICE “MAURY” 
GARNHOLZ has been with 
the staff of the Illinois 
Technograph for one year 
and is at present assistant 
editor. Maury’s home is 
Hoyleton, Illinois, and his 
curriculum is Aeronautical 
Engineering from which he 
will graduate in 1956. 


sity, one of the largest in the United 
States in fact, but most Illini would, if 
asked, prefer it to a smaller school. 
Their reasons will probably be varied— 
more opportunities, always meeting 
someone new, many different friends— 
but they will be firm and good. We 
hope that you will come to like it as 
well. 

The first few weeks here can be ex- 
pected to be somewhat difficult and 
confused. In an effort to be of some 
aid, I would like to offer some guid- 
ance and information which may prove 
of help throughout your whole first 
year here at the University of Illinois. 

The primary purpose for coming to 
college is, conceivably, to obtain an edu- 
cation. Here at the U. of I., in order 
to remain and continue to acquire this 
education, one’s grades must be suffi- 
ciently high. In all schools, including 
the College of Engineering, a 3.0 (C) 
average or better must be maintained 
to avoid going on probation. Many col- 
leges here require a higher average. 
There are five letter grades used in 
the University, and each is assigned a 
value. The grades and their values are: 
A—5; B—4; C—3; D—2; E—1. 

To encourage good scholarship among 
freshmen, and to give them recognition, 
two national scholastic honorary frater- 
nities have been founded at Illinois. Phi 
Eta Sigma is the one for freshman men, 
and Alpha Lambda Delta is the one for 
freshman women. Both organizations re- 
quire a 4.5 average. Membership in 
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either of these organizations is a dis- 
tinct honor and one well worth work- 
ing for. 

Phi Eta Sigma was founded at this 
University in 1923. It holds a smoker 
in December for those whose grades 
meet the entrance requirement. Initia- 
tion is held in March. P. E. and mili- 
tary grade do count in the average. 

Many branches of engineering have 
their own honorary fraternities. Two of 
these include all engineers. These fra- 
ternities are the following: 

1. Tau Beta Pi—all engineering 

2. Sigma Tau—all engineering 

3. Sigma Gamma Tau—aeronautical 
engineering 

4. Keramos—ceramic engineering 

5. Phi Lambda Upsilon — chemical 
engineering 

6. Chi Epsilon—civil engineering 

7. Eta Kappa Nu—electrical engi- 
neering 

8. Pi Tau Sigma—mechanical engi- 
neering 


9. Alpha Sigma Mu—Metallurgical 
engineering 

10. Mu San—sanitary engineering 

11. Sigma Xi—scientific research 


Nearly all of these have national af- 
filiations. They are organized primarily 
to recognize and promote scholarship, 
hence one has to be voted into them and 
must have at least the minimum scho- 
lastic average designated by the fra- 
ternity. A grade average of 4.0 or above 
is the usual requirement. If this is main- 
tained your first two years, you are 
eligible for joining in your junior year. 
Membership in any of the above or- 
ganizations is well worth the extra ef- 
fort of study put forth to make the 
eligiblity grades. 

The two social fraternities on cam- 
pus which are composed entirely of en- 
gineering students are Triangle and 
Sigma Phi Delta. These houses are lo- 
cated on 112 East Daniel, Champaign, 
and 1103 West Illinois, Urbana, re- 
spectively. 

Besides the honorary and social fra- 
ternities, there are numerous student 
professional societies here at the U. of 
I. Just about all that is required to 
enter one or more of these organiza- 
tions is merely the desire to do so. Ex- 
cepting some of the later ones, prac- 
tically all the societies began as clubs 
and were later chartered as student 


branches by the parent national socie- 
The following names of the so- 


ties. 


Freshmen, this is the Student Counseling Bureau’s IBM machine which 


grades your qualification tests and entrance examinations. (Photo by Illini 


Photo Staff) 


cieties are pretty much self explanatory 
as to what type they are: 

1, American Ceramic Society—ACS 

2. American Foundrymen’s Society— 
AFS 

3. American Institute of Architects— 
AIA 

4, American Institute of Chemical 
Engineers—AIChE 

5. American Institute of Electrical 
Engineers—AIEE; Institute of Radio 
Engineers—I RE 

6. American Institute of Metallurgi- 
cal Engineers—AIM E 

7. American Society of Agricultural 
Engineers—ASAE 

8. American Society of Civil Engi- 
neers—ASCE 

9. American Society of Mechanical 
Engineers—AS ME 

10. Illuminating Engineers Society-— 
IES 

11. Institute of Aeronautical Sciences 
— TAS 

12. Institute of Traffic Engineers— 
APU 

13. Mineral Industries Society 

14. Physics Society 

15. Society of Automotive Engineers 
—SAE 

As is readily apparent, each of these 
organizations is related to a particular 
field of work. With slight differences, 
nearly all are organized to promote in- 
terest in the parent group, to advance 
professional spirit and ethics, and to 
rovide a meeting place for students, 
faculty, and eminent practicing engi- 
neers. At the meetings, which are usual- 
ly monthly or bi-weekly, depending on 
the society, the programs usually fea- 
ture students or prominent speakers 
from the large industries. Most societies 
also sponsor picnics, smokers, and _ ball 
games throughout the year. Often a so- 
ciety and the campus honorary fra- 
ternity in that same field jointly spon- 
sor a banquet er picnic near the close 
of the school year. Incidentally, the 
members of Chi Epsilon, the civil en- 
gineering honorary fraternity, publish a 
small monthly paper, the Benchmark, 
which is distributed free of charge in 
Civil Engineering Hall. 
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The Engineering Council is a very 
worthwhile student coordinating organ- 
ization. It or a similar group has been 
in action here at the U. of I. since 
1894. In 1947 a constitution for a new 
Engineering Council went into effect, 
to coordinate the activities of the pro- 
fessional engineering societies, promote 
the interests of all engineering students 
in extra-curricular activities, and super- 
vise such functions as St. Pat’s Ball and 
the Engineering Open House. The 
Council consists of two representatives 
from each member society plus the edi- 
tor and the business manager of the 
Illinois Technograph. 

The Engineering Open House is an 
excellent opportunity for a student to 
learn more about his particular depart- 
ment and to come to know individual 
members of the faculty and students of 
that department much better. This pre- 
sentation of engineering exhibits—most 
of them serious but some primarily 
amusing—-hegan nearly fifty years ago. 
The various displays are designed to 
show visitors—both high school and 
college students and the many others 
who are interested—the methods and 
accomplishments of each engineering 
branch, as well as to give them a tour 
of the Engineering College’s many 
buildings and extensive facilities. This 
Open House, now an annual affair, is 
held in the spring, usually in March or 
April. Many of you may have already 
seen it with your high school groups. 

St. Pat’s Ball, the ‘engineers’ dance,”’ 
is one of the University’s big dances each 
year. Sponsored by the Engineering 
Council, it occurs each spring near the 
time of the Engineering Open House. 


The tradition of celebrating St. Pat- 
rick’s Day with a dance originated at 
the University of Missouri about 1922. 
Working on this outstanding social 
event offers students an excellent op- 
portunity to gain valuable experience 
and fun. 

Another of the foremost engineering 
student activities is this, the J//inozs 
Technograph. It has come a long way 
since 1886 when it began. It is now a 
monthly magazine—eight numbers being 
published each academic year. It has 
been a member of the Engineering Col- 
lege Magazines Associated since 1923, 
and incidentally, the ECMA National 
Convention, which is held in a different 
member college of the 35 in the associ- 
ation each year, was this fall held here 
at the University of Illinois. 
~ The Tech prints material prepared by 
the students, graduates, and on occasion 
the faculty of the College of Engineer- 
ing. The Technograph staff is composed 
of engineering students who are inter- 
ested in writing and editing or in the 
business procedures of publishing and 
distributing a magazine. These activities 
serve as an absorbing hobby to the stu- 
dent, and the student is able to gain 
valuable experience by his participation. 
In the past this activity has proved in- 
valuable in encouraging students to pre- 
pare technical material for presentation 
to societies and for later publication. If 
any student is interested in journalism, 
writing, publishing, business administra- 
tion, advertising, or any of the widely 
varied jobs this activity entails, come 
to the Technograph office in 213 Civil 
Engineering Hall, Urbana, or phone 
University Extension 2493. We of the 


“Please sir, not a Saturday class.” This cry was heard often as students 


had their schedules checked and classes assigned. Photo by Illini Photo 


Staff) 
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Technograph staff will be glad to give 
any information we can about our or- 
ganization. 

Besides the engineering activities, stu- 
dents enrolled in engineering also take 
part in the great variety of activities— 
athletic, social, forensic, dramatic, mili- 
tary, musical—open to all University of 
Illinois undergraduates. The services 
and functions of the Illini Union are 
very diversified and will very likely in- 
terest nearly everyone in one phase or 
another. For more details, stop and ask 
at the information desk in the first 
floor lobby of the Illini Union. 

During the latter part of Freshman 
Week, an Activity Night was held in 
Huff Gym. All the campus activities 
had displays and demonstrations of what 
they do. In a campus group as large as 
Illinois’ student body, there is bound to 
be some activity you will like. The 
I-Book, available to any freshman at 
the YMCA, lists many activities and 
tells about their organization and the 
people who are currently working in 
them. 

All of this talk about the opportuni- 
ties open to engineering students in the 
line of activities may seem somewhat 
needless, for one of the foremost ques- 
tions in the minds of many students is: 
“Why take part in extracurricular ac- 
tivities? I’m going to school to study, 
not to waste time.”’ The answer to this 
question is fairly simple. Important 
though the gaining of knowledge and 
the development of your mental abili- 
ties are, they are not the sole aim of 
education. Equally important is the 
growth of a personality which will in- 
spire confidence and develop friendships 
among your colleagues. This may be ac- 
complished in a very enjoyable way by 
participating in student activities. 

A great many engineering students 
feel that they don’t have enough time 
for extracurricular activities. They say 
that they can’t participate in these ac- 
tivities and still do justice to their 
studies. Actually, the attitudes you de- 
velop by participating in the activity 
help you to study more effectively. This 
in turn more than makes up for the 
time you will spend upon the activity. 
In addition you learn a great deal about 
how people’s minds work. And as you 
proceed forward in your professional 
experience, a knowledge of human, as 
well as material, processes becomes es- 
sential. In fact, extra-curricular activi- 
ties provide a laboratory in human re- 
lations. 

Lastly, an activity offers you a means 
of relaxing—something that every col- 
lege student needs. Like a hobby in 
later life, an activity of some sort pro- 
vides a release from the strains and 
tensions of the day-to-day grind. 

The University has placed at the stu- 
dents’ disposal a number of agencies and 
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departments designed to help one solve 
the problems likely to be encountered 
in the four-year trek through school. 
Among these is the Student Counseling 
Bureau. You will probably first become 
acquainted with some of the services of- 
fered by the Student Counseling Bu- 
reau when taking the guidance exams 
during Freshman Week or the sum- 
mer previous to that time. Sometime 


If you were puzzled by the pro- 
cedure at registration, don’t feel 


bad about it. Here, Bill Hannen, 
senior architectural engineer, pon- 
ders the problem. (Photo by Illini 
Photo Staff) 


after taking the many aptitude tests, 
I. Q. tests, English exams, mechanical 
tests, etc., you may go to Room 311 
Administration Building, East Wing, 
and ask for an appointment to find out 
the results of those tests. These tests 
are nearly all machine graded by an 
IBM machines, such as the one shown in 
the picture that accompanies this arti- 
cle. It is one of the first truly electronic 
machines of its type. The papers are 
graded by having a small current passed 
across the lead pencil marks which act 
as conductors, if they are in the right 
place. Think you can cheat it? Perhaps, 
but don’t try, for all answer sheets are 
looked over beforehand for unusual or 
out-of-the-ordinary markings. Anyway, 
use of tricks in an effort to obtain a 
better score will not indicate your true 
abilities, and the tests are given to find 
them and thus be of help to you. 

The Student Counseling Bureau will 
also aid you in any problems which you 
may have. About 60% of the freshmen 
in the University make use of the Bu- 
reau services, either before they actually 


enter the University or during their first 
year. These services are yours for the 
asking. The Bureau will not tell you 
what you should do, but it can supply 
you with information about your abili- 
ties, interests, and personality, which you 
could not get in any other way, and it 
can help you use this information in ar- 
riving at sound conclusions about se- 
lecting a course of study and a later 
vocation. It makes sense to utilize sound 
scientific techniques and_ psychological 
information as aids to greater self-under- 
standing and more effective living. It 
makes sense to seek the services of pro- 
fessionally trained counselors in plan- 
ning a career or in making important 
personal decisions. 

As in the case with your doctor, all 
information disclosed in counseling in- 
terviews is kept strictly confidential. Re- 
ports of interviews and of conclusions 
reached are not availavle to your in- 
structors, your deans, your parents, or 
anyone else, unless you yourself request 
that such reports be made. For an ap- 
pointment, go to Room 311, Administra- 
tion Building, East Wing. 

Remember, the Student Counseling 
Bureau can prove invaluable in the help 
it can offer you in choosing a career, in 
developing more effective study and 
reading skills, and in personal and _ so- 
cial adjustments. 

If you find that you need advice or 
aid in revising your engineering cur- 
riculum later in the year, or if you have 
any other troubles, it is often wise to 
go see one of the Deans of the College 
of Engineering. They will be glad to 
help you. Their offices are in Civil 
Engineering Hall; the exact rooms are 
listed on various bulletin boards 
throughout the building. 

Even if it isn’t now, it will soon be 
evident that not more than a hurried 
glimpse of the opportunities and a brief 
attempt at guidance to them for the 
freshman engineer can be given in the 
limited space available here. For more 
information ask at the information 
booths in the Illini Union or the Ad- 
ministration Building. Also the pam- 
phlets, Facts for Freshman and Careers 
in Engineering—available from Dean 
W. L. Everitt’s office in Civil Engi- 
neering Hall—may prove to be of great 
assistance. 

Yes, the University of Illinois is a 
large place, and the students composing 
it are many and varied. It is often com- 
pared to the military services in that it 
can “make you or break you.” It is en- 
tirely up to you. But only by associating 
with other students, faculty members, 
and activities can you develop the broad 
mental outlook and personality you will 
need for a successful career and for ef- 
fective citizenship. The opportunities 
are here; it is up to you to take ad- 
vantage of them. 
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With this issue, our first for the 
1953-1954 school year, the staff of 
the Illinois Technograph welcomes the 
incoming freshmen, for whom the edi- 
tion has been especially prepared. 

The Freshman engineer, even at the 
successful completion of his first year, 
often has little idea of what is ahead. 
His courses, attitude, and outlook are 
all very general. We hope the features 
this month and in succeeding months 
will help the freshman student crystal- 
ize his outlook. How can the Techno- 
graph do this? The answer to this ques- 
tion is neither short nor simple. 

The Technograph has been a public 
relations contribution of engineering stu- 
dents and graduates for well over three- 
quarters of a century. In continual co- 
operation with the college of engineer- 
ing, the Technograph has in the past 
and shall in the future make every at- 
tempt to help and advise the freshman 
engineer, anticipate a few of his de- 
mands and requirements, and occasion- 
ally offer, if we may be so bold, a few 
words of wisdom. 

The freshman may ask “how can the 
Technograph help me in my first year 
of engineering? Surely the Technograph 
cannot take my hour exams and finals; 
it Cannot assure me of a high average.” 
This is true; however, the T'echnograph 
is,a common meeting place for new ideas 
and developments, new personalities and 
their contributions, and general “shop” 
le 


“ 


talk of the college of engineering. 
Each branch of engineering has its 
trade journals, with articles of interest 
to a specific field. The Technograph 
presents a cross-section of their articles 
and is in itself the trade journal of the 
engineering student at the University of 
Illinois and is of interest to all con- 
cerned with engineering. Industry wants 


articles prepared especially for freshman. 

Freshman, we want you to become 
better acquainted with the Technograph. 
The editors hope that this policy will 
work both ways. We want to know our 
readers better. The Technograph is al- 
ways anxious to hear from you and 
have your impressions, suggestions, and 
general critique, of the magazine ; there- 
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men who are up with the latest develop- 
ments in the field. Take inventory of 
your own knowledge on latest develop- 
ments and methods, even in your chosen 
branch. 

This issue contains many articles of 
interest to the freshman, such as Dean 
Everett’s letter, Maurice Garholz’s ar- 
ticle, ‘Hear This Freshmen,” and other 


fore, a “letters to the editor” column 
will appear in the November issue. Send 
in your complaints and gripes; we need 
your suggestions and help to produce a 
constantly better magazine. We. shall 
do our best to maintain your confidence 
and support. 

It must be remembered that Green 
Street is more than a campus thorough- 
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fare. This street separates the engineer- 
ing and non-engineering departments of 
this University. The Daily Illini keeps 
the student body posted on general cam- 
pus and international affairs; the Tech- 
nograph is the chief spokesman for the 
engineering student body. However, the 
continued and loyal support of the entire 
engineering campus is needed if the 
Technograph is to function well as a 
spokesman. Our advertising is national ; 
our encouragement and leadership must 
be local—through the college of en- 
gineering and the students therein. As 
a component we are no stronger than 
our weakest link. 

The four years spent in college will 
pass all too quickly. Many students, in 
later years, regret the fact that they 
did not accept as much as they possibly 
could from their education. College life 
is more than attending classes. College 
life is assuming an objective attitude and 
developing a well rounded personality 
that will wear well in the years ahead. 
Read the Boneyard and the Techno- 
cracks. Review the technical articles; 
become acquainted with campus leaders 
through Introducing. Subscribe to the 
Technograph, as your support is the 
mainstay of our existence. This maga- 


FOREWORD. 


general college periodical, into a sphere which 


may contain some interest for the graduate, or the 


We present in this issue some material 


practicing engineer. 


value, and trom at it shows to what an efficient 


point our facilities for research have been raised. 

We wish to urge all those interested in the Techno- 
graph to pay due heed to our plans for next year, and, if 
such a change as is proposed is consumated, to give all 


possible assistance to the project. 


Reprint of Foreword from 1908 Technograph. 


zine is for you, students. 

For the alumni, we would like to 
announce that as of the November is- 
sue, a column of alumni news will ap- 
pear as a regular feature. The 1908 
frontispiece was sent in with a subscrip- 
tion order by Frank Randall, Jr., class 


of 1940. Alumni in the field have, in 
the past, been a valuable aid, and the 
Technograph desires to extend the 
alumni contact to a new height in the 
1953-1954 season. We hope a large 
number of Illini Alums will contribute 
to the Technograph in the future. 


y 


FSOI©OTO OPO OTS OlOOTO OTO@SOie@Oyjeoore DFQ@ PLOT PLQPOPLQ GLE HL QHL@ HLA OF © 
Loum ay Surv 
@ 2 
=o 
a ENGINEERING COLLEGE ae 
os MAGAZINES ASSOCIATED fae 
ey 59 
os AWARD eS 
es Gast 
=) : pul 5) 
a Chis Certifies Chat ee 
ae) Cox 
2 ____ ILLINOIS _TECHNOGRAPH -§ 
$55 > @ 
os has been awarded fa IR Su fi PLAC Es _in this association's we 
2@) 
Pare Annual Competition for De 
ae Reet 
320 o 
e, ___BFST EDITORIALS (FULL YEAR) ___ & 
eo 2e% 
ee for the period September, 1952, to June, 1953 _. ee 
355% @) 
Oe 3S 
58 SEPT. 25, 1953 be Ee Ae 
aa Chairman  ( Be 
: Conon ERR CR pare cnn SRR RER Te ere ep TREE 


OCTOBER, 1953 


Problem: 


SOMETHING BETTER THAN A RUBBER 
SLIDE RULE 


Solution: 


A Subscription to the New 1953-1954 


TECHNOGRAPH 


November Issue Will Be on Sale 


NOVEMBER 14 


TOPIC: SPACE TRAVEL 
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SILiconEs are the fabulous offspring of an unusual chem- 
ical marriage between sand and oil. Sand, the basic material 
for glass, gives silicones some of the best features of glass. 
Oil. source of many plastics, gives silicones some of the spe- 
cial qualities that have made plastics so useful to all of us. 


WIPE ON... WIPE OFF-— Silicones are the secret of the 
new, long-lasting automobile and furniture polishes that 
you simply wipe on and wipe off. Another silicone forms 
a water-tight bond between tough glass fibers and plastics 
that go into radar domes for airplanes, boat hulls, even 
washing machine parts. 


WHEN APPLIED TO MASONRY WALLS, silicones are at 
their amazing best. A one-way street for water, they keep 
rainwater from penetrating, yet let inside moisture out! 


THEY LAUGH AT HEAT AND COLD — Heat-resistant sili- 
cone insulation protects electric motors at high tempera- 
tures. Yet silicone insulation on jet plane wiring remains 
flexible, even in the brutal cold of the stratosphere. And 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


are silicones? 


These astounding chemicals—born of sand and oil—hate water, 
laugh at heat and cold, and are doing remarkable things for you and industry 


silicone oils and greases withstand both arctic cold and 
tropic heat! 


SILICONES AND THE FUTURE — Even the scientists don’t 
know all the answers about silicones. But they do know 
there is an exciting future ahead for them. The people of 
Union Carbide, who pioneered in many of the special sili- 
cones now used by industry, are helping to bring that future 
closer to all of us. 


STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet G-2. 


Unton CaRBIDE 


AVL MOARLON (CORPORATION 


30 EAST 42ND STREET CC NEW YORK 17,N. Y. 


LINDE Silicones « DYNEL Textile Fibers « BAKELITE, KRENE, and VINYLITE Plastics « PRESTONE and TREK Anti-Freezes 
PREST-O-LITE Acetylene « LINDE Oxygen « ELECTROMET Alloys and Metals ¢ HAYNES STELLITE Alloys 
SYNTHETIC ORGANIC CHEMICALS » EVEREADY Flashlights and Batteries « NATIONAL Carbons e« UNICN Carbide « PYROFAX Gas 
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stronger as it nears danger point. 
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Auto 


Auto 


edited by Paul E. LaViolette, E. E., ‘55 


An exploration of how electronics can 
be put to work to reduce highway dis- 
asters and to relieve drivers of tiresome 
tasks on modern superhighways has been 
initiated by Dr. V. K. Zworykin, 
pioneer television and electronic scien- 
tist of the Radio Corporation of Ameri- 
ca. 

Recent electronic advances, such as 
the tiny, power-thrifty translator, indi- 
cate that electronic aids to many auto- 
mobile driving problems are approach- 
ing the realm of practical application, 
according to Dr. Zworykin said, certain 
electronic devices to assist drivers in 
such matters as bad weather steering 
and collision prevention are nearer at 
hand. 

To study the basic problems of auto- 
matic driving, Dr. Zworykin and assist- 
ants at the David Sarnoff Research 
Center of RCA, in Princeton, N. J., 
have equipped a model five-foot car 
with electronic equipment. This labora- 
tory car, which is powered by a storage 
battery, can: 

1. Steer itself along a_ prescribed 
route. 

2. Stop itself when approaching a 
metal obstruction. 

3. Turn out of its original lane into 
a second lane as if to pass another car 
moving at a slower speed. 

In the laboratory set-up, the model 
car is guided by a wire which repre- 
sents a cable that would be laid in the 
roadbed of a superhighway. The wire 
sets up a magnetic field of a certain fre- 
quency which is picked up by the two 
coils, one on each side of the car. If one 
coil receives more of the signal than the 
other it means the car is no longer cen- 
tered over the wire and electronic equip- 
ment controlling the steering wheel im- 
mediately brings the car back ‘‘on 
course.” 

To prevent a collision with an ob- 
struction, simple transistor circuits as- 
sociated with the guidance wire send 
out warning signals (of another fre- 
quency) whenever an obstruction passes 
or is stalled over them. These warning 
circuits, in effect, produce a “‘radio tail” 
at the rear of any sizeable metal ob- 
struction on the route. When equipment 
in the model car receives the warning 
signal, the brakes are automatically ap- 
plied and the car comes to a halt. 
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To stimulate two lanes in the same 
direction, Dr. Zworykin has parallel 
guidance wires with a diagonal wire 
connecting them. When the model car 
senses the radio tail of an obstruction 
in the inner lane, its electronic equip- 
ment shunts it along the diagonal into 
the outer lane so as to pass the obstruc- 
tion. 

A system of warning circuits in the 
roadbed to produce a “radio tail’’ when 
an automobile passes over would be 
quite impractical with electron tubes, 
Dr. Zworykin pointed out. Such cir- 
cuits would be needed approximately 
every 20 feet and the electrical power 
to operate the tubes would be enormous, 
he said. But when transistors are avail- 
able in large quantity at low cost, he 
said, such circuits become feasible be- 
cause power consumption would be re- 
duced a million fold over that required 
by tubes. 

In experiments with the model car, 
Dr. Zworykin has been assisted by L. 
E. Flory and W. S. Pike, RCA re- 
search engineers. 

Discussing the trend toward modern 
highways on which driving is becoming 
both simple and tiresome, Dr. Zwory- 
kin said that “the time has arrived for 
consideration of automatic driving tech- 
niques which may relieve the driver of 
his routine duties whenever his car en- 
ters an express highway system. 

“Even now,’ he said, “with power 
steering, control devices are used to 
guide the car in preference to direct 
steering. Similarly, with power braking, 
the driver supplies a control signal 
rather than the physical force required 
to slow or stop the car. The automatic 
headlight dimmer is another device to 
take over a routine function of the 
driver. 

“The number of such devices may be 
expected to increase and it is not too 
early to examine ultimate objectives of 
driving simplification. Long-range ad- 
vance planning appears essential in this 
field in view of the large number of 
parties vitally concerned. Successful de- 
velopment depends on the cooperation of 
governmental authorities, the highway 
builder, the car manufacturer and the 
safety engineer for the benefit of the in- 
dividual driver and the public at large. 

“The basic requirements of an auto- 


matic driving system harmonize with 
trends in modern highway  construc- 
tion,’ Dr. Zworykin continued. “The 
requirements are that the roads have at 
least two lanes in each direction and 
that crossings and left turns across traf- 
fic be eliminated by cloverleafs and sim- 
ilar systems. With these conditions satis- 
fied, the stage is set for a gradual intro- 
duction of measures to reduce traffic 
risks and simplify driving procedures. 


“The changes should necessitate 
neither sudden abandonment of estab- 
lished driving habits nor wholesale in- 
stallation of new equipment on roads 
and vehicles. This means: (1) The 
driver must retain the freedom of choice 
of speed, within prescribed limits, and 
of choice of either manual or automatic 
control. (2) Automatic control systems 
must be restricted, initially at least, to 
high-speed long-distance road systems 
subject to special regulation, such as 
turnpikes and thruways. (3) Vehicles 
equipped with automatic driving de- 
vices must be able to benefit in mixed 
traffic, consisting of equipped and un- 
equipped vehicles. 

“It is clear that car owners and pur- 
chasers will not bear the added cost of 
the control equipment unless it proves 
useful under current conditions, name- 
ly with the vast majority of cars under 
purely manual control. At the same time 
it would be both politically and economi- 
cally impractical to restrict traffic on 
high-speed road systems to equipped 
cars. 

““As a first step, equipment should be 
provided to enable the driver to keep 
his vehicle centered on the traffic lane 
under conditions of fog and poor visi- 
bility in general. This may be accom- 
plished by a cable, buried in the con- 
crete, carrying moderate-frequency alter- 
nating currents (of the order of 100 kc) 
and a pair of magnetic pickups mounted 
on the car. The difference in the sig- 
nals derived from the two pickups may 
be used either to indicate the off-course 
position of the vehicle on the dashboard 
or applied directly to the steering me- 
chanism so as to maintain the car in the 
center of the lane. Feedpoints for the 
cable may be provided at intervals along 
the highway. 

“In this system the driver not only 
would retain complete control of the 
car speed, but, in addition, could switch 
at will from manual to automatic steer- 
ing. The automatic setting could be 
linked to an external indication on the 
car to inform road supervisors and other 
drivers of the fact that the car is under 
automatic control. 

“The second step in the evolution of 
the automatic driving system, the pre- 
vention of collisions, is a natural exten- 
sion of the guidance equipment. 

“The essential feature of one proposed 
collision prevention system is the trans- 
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fer of energy from a_ high-frequency 
power cable to a series of tiny oscillators 
or transmitters along the lane. The 
transfer of energy is controlled by the 
passage of a car, and a long time con- 
stant circuit or ‘memory’ causes the 
transmitter to function for a time after 
the car has passed. The oscillations are 
transmitted backward along a_ high-at- 
tenuation cable and sensed by pickup 
coils on the following cars. Thus every 
car, whether equipped with automatic 
driving devices or not, would be fol- 
lowed by a ‘flying tail’ of warning sig- 
nals. Their amplitude would increase as 
the car slowed down, and become. a 
maximum for a stalled car. Conversely, 
the sensing system of the following cars 
would be coupled with the car speed indi- 
cation in such fashion that the warning 
signal would increase with their speed. 

“In a completely automatic system 
this warning ‘tail’ could be used to 
switch a car from one lane to another 
at specified cross-over points. In this 
case, the sequence of events as a car 
approaches another vehicle which is 
either stalled or moving at a lower 
speed is: As the signal picked up from 
the ‘flying tail’ of the preceding vehicle 
reaches a certain level, the guidance set- 
ting would be shifted to the left lane. 
Then, the car would pass over to the 
left lane at the next cross-over point and 


pass the slower vehicle unless: 

a. The turn-off is blocked by signals 
from a nearby vehicle which is already 
in the left lane, or 

b. The slower vehicle impedes fur- 
ther progress even before the turn-off 
point is reached. 

“In the second instance the signal 
from the ‘flying tail’ would continue to 
increase in intensity. Its indication to the 
driver may be either auditory or visual 
—in the form of a sound of rising am- 
plitude or a flashing light of increasing 
frequency, warning him to decelerate or 
apply the brakes. As an alternative, the 
signal, from a certain level on, may re- 
duce the fuel intake and, at a still higher 
level, actuate the power brakes. Again, 
by a three-way switch, the driver could 
be given the choice of unassisted man- 
ual control, manual control assisted by 
instruments indicating his position and 
the proximity of other vehicles, and of 
completely automatic guidance and col- 
lision prevention. 

“Full automatization of the driving 
process can be envisaged as the final 
stage of the development. In addition to 
the installation of guidance and_ colli- 
sion prevention equipment on the roads 
and in the vehicles, this would involve 
automatic inspection of the vehicle 
equipment and a continuous recording 
of traffic conditions at the gate stations. 


Indications of the position and velocities 
of the vehicles along the road section 
between successive stations would aid 
supervising personnel in the problem of 


traffic distribution. In addition, it 
would give immediate notification of 
breakdowns requiring emergency  ac- 
tion. 


“Freight transport along the high- 
ways presents one of the most challeng- 
ing applications of full automatization. 
The establishment of a network of truck 
routes, separate from a highway system 
designed for passenger vehicles only, 
has been discussed repeatedly. 

“With full automatization, it offers 
the possibility of driverless freight trans- 
port over long distances, with route ter- 
minals taking the form of marshalling 
yards. Here, small dispatching crews 
would send out the loaded trucks to 
their distant destinations and assign in- 
coming vehicles to drivers for local de- 
livery of the consignment. Assuming a 
cruising speed of 30 miles per hour, a 
separation between vehicles of 100 feet, 
and an average truck load of 5 tons, a 
one-lane route could handle nearly 200,- 
000 tons a day. This large shipping ca- 
pacity provided with minimum man- 
power requirements would do much to 
alleviate present bottlenecks in the de- 
livery of consumers’ goods and industrial 
raw materials.” 
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The D. L. Clark Company, manufacturers of the world (Ai Clark 
Bar, and Clark Brothers Chewing Gum Company, now operate eight 
large Frick refrigerating machines in their Pittsburgh Plants. The first 
of these compressors, installed in 1918, is still in service. Other Frick 
equipment includes condensers, coolers and controls. 


Today, Clark Bars and Clark's Teaberry Gum are famous the world 
over, Frick air conditioning and cold storage systems play a vital part 
in maintaining the quality of all Clark products. 


There's hardly a business that can- 
not profit from the use of similar 
Frick cooling equipment. 


The Frick Graduate 


Course in 


Training 
Refrigeration and Air 
operated over 30 
years, offers a career in a growing 
industry. 


Conditioning, 
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GREETINGS, 
FRESHMEN 


From Dean W. L. Everitt 


' 


This is the fifth year during which I have, through the 
Technograph, greeted our new engineering students. One 
of my friends asked me a few days ago, “Don’t you find it 
a chore?” My answer was, “Anything but. I like to do it, 
and my only worry is whether what I say will be of some 
real use.” 

There are many reasons why I like to write this page 
each year. 

For one thing, all of us who teach in engineering colleges 
are happy when able young men and women enter on an 
engineering career. We know, as probably you know, how 
greatly the United States and the whole free world need 
technically educated people. There aren’t enough of you. 
There won’t be enough for as far in the future as we can 
foresee. This fact puts a heavy responsibility on us, on you, 
and on industry. 

Our responsibility as teachers and administrators is to 
give you the very best education we can. And not merely 
what is the best education in 1954 or even 1958. We have 
to try to look forward and see what the engineer should 
know and be able to do ten or even twenty years from now. 
For example, how much greater a role will such sciences 
as electronics, physiology, and psychology play in the work 
of one or another large class of engineers in the 1960's or 
1970’s? How much of the rapidly growing knowledge of the 
art and science of communication should you men and 
women learn? Will your civic obligations be even greater 
than those which engineers have carried in the past? Can 
and should we stimulate you to a greater personal enjoy- 
ment of literature, music, and the other arts? 

You can already see what some of your own responsi- 
bilities are. The successful engineer has always been a cre- 
ative planner and doer. But sometimes he has taken longer 
than was necessary to see the value of creativeness and to 
think and act creatively. If your college years are to start 
you on the road toward creativeness, you will have to co- 
operate with your teachers in the exercise of your initiative, 
your ability to see and formulate problems, your judgment 
in meeting them. In fact, you will have to carry the greater 
part of the load. For it is a truism that teaching, properly 
understood, means providing the facilities and the stimuli 
for learning. It is not too much of an exaggeration to say 
that there are no teachers; there are only learners. 

What of industry’s responsibilities? Well, they cer- 
tainly include making a fuller use of the engineer than 
many companies have done until recently. Too many firms 
have used engineers in technicians’ jobs. Too many firms 
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have failed to see that one big characteristic of the engineer 
—perhaps his distinguishing characteristic—is his ability to 
design and plan. A change is already taking place. It is a 
change which, we hope, will mean that the numerical short- 
age of engineers can be partly made up for by a wiser use 
of those whom we have. ; 

I know that you will not misinterpret this situation nor 
try to turn it to selfish advantage. The question is not 
how much money you make on your first job—though we 
hope you make a lot. The question is not of the title that 
gets put on your office door. The question is one of your 
being given an opportunity to apply your truly professional 
abilities for the good not primarily of yourself or even of 
industry, but of society as a whole. % 

I have talked of “heavy” responsibilities. But this 
doesn’t mean that the process of assuming them and carry- 
ing them must be heavy in the sense of sober and humor- 
less. Engineering can be fun. In fact, it is fun for all suc- 
cessful engineers. They couldn’t do without the challenges. 
They couldn’t even do without the headaches. These stimu- 
late them, keep them toned up, are among their sources of 
constant enjoyment. 

I will go one step further. Engineering education can 
be fun. I hope you will enjoy the classroom, the lab, the in- 
spection trip, your conferences, your bull sessions, and the 
host of extra-curricular activities that a large University 
and its College of Engineering provide. I hope you will 
take part in the affairs of the professional societies, in the En- 
gineering Open House, in publications, or in dramatics or 
music. Not to forget athletics. I hope you will continue your 
affiliations with the church of your choice. I hope you will 
continue to read widely, or if you have not yet formed that 
habit, that vou will begin to form it. 

Don’t look on these activities as duties. Look on them 
as opportunities. Above all, look on them as fun. A famous 
English writer once said of his countrymen, “They take 
their pleasures sadly.’’ The less sadness we have around the 
College of Engineering, the better engineers we shall pro- 
duce and—what is really important, since we are only 
agents—the better engineers and citizens you yourselves 


will be. 
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Austin Bush, Rensselaer, 50, 
Helps Develop New Pump 


AUSTIN BUSH, inspecting stuffing 
box assembly on boiler feed pump. 


See SCS 


Reports interesting project engineering assignments at Worthington 


“Despite its size as the leading manufacturer in its 
field,” says Austin Bush, “I have found Worthington pays 
considerable attention to the interests of the individual. 
The company’s excellent training program consists of 
several months of working with the various types of 
equipment manufactured, augmented by technical lec- 
tures, and talks on the organization of the corporation. 

‘Following this training, I was given an opportunity to 
choose the department in which I wanted to work— 
engineering, sales, or manufacturing. My choice was 


FOR ADDITIONAL INFORMATION, see your College Place- 
ment Bureau or write to the Personnel and Training De- 


partment, Worthington Corporation, Harrison, New Jersey. 


2.54X 


the engineering department where I have already been 
assigned to several interesting projects. 


“In addition to the training program, the members of 
our engineering department hold monthly seminars at 
which engineering topics of general interest are discussed. 


“Opportunities for advancement are good, and pleasant 
associates make Worthington a fine place to work.” 


When you're thinking of a good job, think Aigh—think 
Worthington. 
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You will find Crucible Alnico Permanent Magnets in 
products ranging all the way from cuff links to mag- 
natrons. Here are just a few unusual applications in 
which these magnets were used to simplify or improve 
a product. 


This is Warren, age 4, a cerebral palsied youngster, using magnetic 
toys in therapy-play. 


Magnetic Toys Cerebral palsied youngsters at the 
Children’s Rehabilitation Institute, Cockeysville, Mary- 


land, are unable to play with normal toys. Their lack of 
muscular coordination and control, causes ordinary blocks 
or toys to slip through their grasp and fall to the floor. 
Crucible helped overcome this problem by imbedding 
small permanent magnets in the toys. By using these 
magnet-equipped toys on metal topped tables, the children 


are able to control them much more easily. 


The Children’s Rehabilitation Institute has pioneered 
techniques to help these handicapped children gain 
maximum muscular control and coordination. Expe- 
rience at the Institute has shown that the use of mag- 
netized toys helps develop coordination in hand and 
arm use, and in grasping and releasing. 


Culf Links One manufacturer of cuff links had 
a happy idea. He replaced the stem with 


a magnet assembly designed by Crucible 
magnet engineers. The tiny, powerful 
aspirin- -sized gm eoae used, gaye the fin- 


Enlarged cross section view of one cuff link. 


Telescriber- Recorder tn one application, 


for this instrument that transmits 
written messages over wire, two 
permanent magnets were being 
used to match the electromagnetic 
fields. Assembly time and unit 
costs were high. Crucible magnet 


Top bar Crucible specialists designed one perma- 
Alnico; lower bar 


(replacing former 


2nd magnet) pro- two. Magnet costs were cut 50% 
vides return path. 


nent Alnico magnet to replace the 


.and efficiency of the unit was 


increased. 


Engineering Service Available 


Perhaps your magnet problems are entirely different 
from these. Whatever they may be, our staff of mag- 
net and electronic engineers will be glad to tackle 
them, and to work with you in meeting your magnet 
requirements. Don’t hesitate to call us when you have 
an application for permanent magnets. 


first name in special purpose steels 


53 years of |\Fene| steelmaking 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


Midland Works, Midland, Pa. . Spaulding Works, Harrison, N. J. 


Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 


National Drawn Works, East Liverpool, Ohio e Sanderson-Halcomb Works, Syracuse, N. Y. e Trent Tube Company, East Troy, Wisconsin 
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OHMS 


edited by Roger Funk, 
E. E., ‘56 


Inspector Sherlock Ohms of Stand- 
ard International Yard was driving 
across the Wheatstone Bridge in his ’09 
Maxwell, trying to remember Ava Ga- 
dro’s number, so he could call her and 
date her for the Policeman’s Ball, when 
suddenly he blew a tire. 

“Oh Nernst!” said Sherlock, “I don’t 
have a tire ion with me, but luckily, 
ammonia short distance from the Ideal 
Gas Station, run by my friend Saul 
Vent, who at the moment is freon bail.” 

Just as Inspector Ohms emerged from 
the Ideal Gas Station, his tire all fixed, 
a rubber policeman whizzed by him with 
his Carnot Cycle going at full speed. 
Ohms knew he was deuteride by, but 
he wondered watt made him rush so. 
He shouted atom, but he was gone. His 
reaction was instantaneous as he whip- 
ped out after him. By radio activity he 
learned that Mike Rofarad, Recipro 
City’s top-rankine rookie, was chasing 
a suspected joule thief. Ohms chased 
hina down Elect Road, around the Dex- 
tro Rotary, back over Salt Bridge and 
up into Farren Heights. He turned left 
at the Old Ball Mill, down past the 
Mono-Clinic, the Palladium, where 
there was a mathematical convention, 
and all the way to the liquid junction 
at the Endothermic Street. They were 
almost across the city line when Sher- 
lock’s car swerved, and crashed into a 
can der Waal. The Raman effect 
ruined his differential, so he couldn’t 
go beyond the limits in it. He quickly 
volted out of the wreck and took up the 


chase on foot. He soon came across 
Mike, standing in a magnetic field, 


holding Ann Hydrate and Al Doll at 
bay. 
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“Watts the meaning of this?” queried 
the inspector, and the Copper was quick 
to explain: 

“Well, Sir, I stopped in at the Invar 
Bar, a local dyne and dance spot, for 
a couple of quartz of Lambert Beer 
when I noticed Ann Hydrate sitting 
alone at a two-place log table. I knew 
some joule thieves had made a radon 
Ethyl Benzene’s country estate, and I 
spotted one of the Benzene rings on her 
along with a para Ethyl’s earrings. 
Anode an explanation of this but before 
I could torque to her, she was into her 
coat of rust and out the door. True to 
the Kopp’s rule, I was quick to follow 
when I saw her get into her Mercury 
Chrome 8. I knew I was infra tough 
chase. However, her engine started Feh- 
ling just beyond the city limits and I 
caught her. She had lead me to the 
missing joules and her accomplice, Al 
Doll, who was about to Barium in a 
hollow, common log under the square 
roots in this deserted magnetic field!” 

“Son, you'll go on nights for this!”’ 
beamed Ohms. This in effect was a 
promotion, for in Recipro City nitrates 
are much Mohr than those faraday 
men. 

This was first printed in the Boston 
College Chem Bulletin. 


Fafnir Precision Instrument 
Bearings for an Automatic 
Pilot and Approach Coupler 


The handful of Fafnir Ball Bearings 
illustrated, help to assure the success of 
an amazingly ingenious, 36 lb. Automa- 
tic Pilot and Approach Coupler for jet 
planes. These instrument bearings, 22 
in all, weigh less than 4 ounces. Their 


compactness, extreme sensitivity and 


FAFNIR 


BALL BEARINGS 


Most Complete Line in America 


In his later years the famous cellist 
David Popper, wore a jet black mus- 
tache although his hair was snow white. 
A friend asked him for the reason of 
this discrepancy. ‘““That is simple,” re- 
plied Popper. ““My mustache is twenty 
years younger than my hair!” 


On his way to the train Glenn en- 
countered his Bishop. What’s your 
” 2 ) 
hurry?” asked the Bishop. “There’s 


plenty of time.”” Glenn told him he was 
trying to make the 10:20. 

“That’s what I thought. I am taking 
that one too. We have 20 minutes... 
why not walk?” replied the Bishop. 

Upon arriving at the station they 
found that the 10:20 had departed. The 


Bishop’s watch was 15 minutes slow. 


“Do you know, Glenn, I had the great- 


est faith in that watch,” remarked the 
Bishop, comparing it with the station 
clock. 
Commented Glenn solemnly: “Of 
what use is faith without good works?” 
“ 


Woman: “It’s so good of you, doc- 
tor, to come this far to see my _ hus- 
band.” 

Doctor: ‘Not at all. I have a patient 
next door, so I thought I’d just kill two 
birds with one stone.” 


dependability are vital to the instrument 
system's design and performance. Fafnir 
Extra-Small Ball Bearings for extremely 
small shafts are available in various con- 
structions and tolerances to meet exact- 
ing requirements. The Fafnir Bearing 
Company, New Britain, Conn. 
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Two agricultural scientists, 

from a large state university, 
check the blue print 

for irrigation pipe on Republic’s 
experimental farm. 


HERE 
THE CATTLE 
ARE 
GUINEA 
PIGS 


If you’re going into industry, one of your most difficult 
tasks faces you in the next few months. You'll have 
to distinguish between progressive companies and 
stand-stills. One way is to consider the pioneering 
each is doing. 


How much does this company you might join 
plan its future? 


How much does it care about society in general? 


The cattle in the picture, for instance, are at Republic’s 
experimental farm. They are part of a study to deter- 
mine how much extra grass, hence extra meat, can be 
produced by irrigation. The purpose of the experiment 
is to prove the benefit of converting worn-out crop 
land to profitable grazing area. 


The economic reasons for Republic’s experiment 


REPUBLIC STEEL 


GENERAL OFFICES « CLEVELAND 1, OHIO 


“WORLD'S WIDEST RANGE OF STEELS AND STEEL PRODUCTS 


are that animals must be fenced and Republic makes 
steel farm fence; also that irrigation requires pipe and 
Republic makes steel irrigation pipe. But beyond this 
immediate commercial aspect, Republic’s experimental 
farm has a goal reaching far into the future. 


Republic Steel’s policy is based on a deep realization 
that no economic or social section of a nation can long 
progress at the expense of others. Progress must be 
mutual and industry has a responsibility to do for its 
customers as well as to se// to them. This, we believe, 
is an enlightened approach to economics which will 
promote the continuing welfare of all. 


We hope such research programs, of which our farm 
experiments are only one example, will catalog 
Republic in your mind as a progressive, forward- 
thinking company. 
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the department of .. . 


General Engineering 


The newest Department in the Col- 
lege of Engineering has made its ap- 
pearance in time for the fall semester. 
Incoming freshmen will be glad to find 
a newly, well-organized department em- 
powered to grant degrees in General 
Engineering in place of the almost in- 
terdepartmental shuffle that had taken 
place in previous years. 

The curriculum offered by the de- 
partment is designed for students who 
do not wish to pursue the more special- 
ized engineering curricula with their 
greater emphasis on test procedures and 
design, but who wish to secure a sound 
education in engineering principles and 
their application. With the completion 
of the normal 4 year course (which is 
flexible enough to allow sales engineer- 
ing and management options) a degree 
of Bachelor of Science in General En- 
gineering will be conferred. 

Although the department has just re- 
cently been organized, General Engi- 
neering students have been graduating 
from the Engineering College for a 
number of years. Men such as Profes- 
sor R. P. Hoelscher, now head of the 
department, Dean H. H. Jordan (re- 
tired), Professors C. H. Springer, A. J. 
Friedrich and J. S. Drobrovolny and 
many cthers in what had been formerly 
General Engineering Drawing, helped 
teach and advise these students. Dean 
Jordan, who retired just this Septem- 
ber after 42 years with the College of 
Engineering, did much to develop the 
General Engineering Department. 

The General Engineering curriculum 
was begun in 1922 and the first General 
Engineering student was given his 
diploma in 1923. Since that year more 
than 500 students have graduated in 
this field. Enrollment has steadily in- 
creased so that at the end of the spring 
semester of 1953, 119 students were en- 
rolled in General Engineering. This 
fall should bring the total to 151 making 
it at its very start as a Department the 
fifth largest in the College. 

Much of the former curriculum has 
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by Paul E. LaViolette, E. E., ‘55 


been retained, but several new courses 
have been added such as ‘““The History 
of Engineering,’ ‘Engineering Re- 
ports” and others that tend to round 
out the curriculum. 

The “Society of General Engineers” 
has been reorganized on the campus, 


in in Engineering might do well to con- 
sider General Engineering as an excel- 
lent field of study. Enveloping the whole 
field of engineering as it does it gives 
amazing insight into the problems that 
all types of engineers are constantly 
being confronted with and is therefore 


Professor Randolph P. Hoelscher, head of the Department of General 
Engineering. (Photo by Tucker Nason, Illini Photo Staff) 


also. Discontinued during the war after 
an existence of 20 years because of lack 
of students, it was reopened in the spring 
semester of this year with a membership 
of 25. William E. Getzen was elected 
president and Professors S. G. Hall, 
R. W. McDonald, T. C. Hartley and 
J. S. Dobrovolny agreed to act as spon- 
sors. 

Freshmen who are in doubt as to 
what they actually want to specialize 


almost a necessity for managerial posi- 
tions. Small industries are constantly 
clamoring for trained men who know 
the overall picture and can get things 
done quicker and cheaper because of 
this knowledge. Students interested in 
this field are invited by the Department 
to drop in at any time with their 
questions. Department offices are on the 
second floor of the ‘Transportation 


Building. 
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Why does Lockheed in California offer 


better careers 
for engineers? 


1 Diversified Production 


Fighters, bombers, trainers, cargo transports, radar search 
planes and huge luxury airliners are rolling off Lockheed 
assembly lines. Twelve models are in production. 


This capacity to design and build such a wide range of air- 
craft is important. It means Lockheed offers you broader 
scope for your ability. It means you have more opportunity 
for fresh, creative thinking — because Lockheed’s thinking 
covers all phases of aeronautical engineering. It means your 
future is not chained to any particular type of plane— because 
Lockheed is known for leadership in virtually a// types of air- 
craft. It also is one of the reasons Lockheed has an unequalled 
record of production stability, year after year. 


2 Diversified Development Projects 


The most diversified development program in Lockheed’s his- 
tory is under way—and it is still growing. It means more and 
better career engineering opportunities for you — now and in 
the future. It means your career can grow with a company 
that is growing on ail aviation fronts. 


> Diversified Living 


You work better in Lockheed’s atmosphere of progressive 
thinking — and you live better in Southern California. You 
enjoy life to the full in a climate beyond compare, in an area 
unequalled for opportunities for recreation and outdoor living. 


kheed AIRCRAFT CORPORATION 
: if d O C Burbank, California 
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he importance of insulations fo 


HE PURPOSE of electrical insulation 

is to offer resistance to the flow of 

electricity and thus to confine elec- 
trical potential to the conductor mate- 
rial throughout its length. An ideal 
insulating material would have infinite 
insulation resistance and voltage break- 
down, a specific inductive capacity of 1 
and zero power factor. In addition it 
would be flexible, physically strong and 
unaffected by abrading, cutting anc 
impact forces, oxygen, ozone, acids, al- 
kalies and water throughout a tempera- 
ture range from minus 80 C. to the 
maximum operating temperature of 
copper. A conductor insulated with a 
thin wall of such a material would 
Occupy minimum space and would oper- 
ate indefinitely even at high voltages 
in the presence of any or all of the above 
destructive materials with no energy 
loss within the insulation. All available 
insulating materials fail to comply with 
the above ideal in practically every 
respect. 


Insulations for use on electrical wires 
and cables which are subject to bending 
during manufacture, installation or use 
must have adequate flexibility. Flexible in- 
sulations for such uses are of two general 
classes, depending chiefly on the extent that 
they absorb or are affected by moisture. In 
one group are included the homogeneous 
rubber and rubber-like insulations, made 
from natural rubber or the synthetic rub- 
bers, GR-S, butyl and silicone and thermo- 
plastic insulations such as polyvinyl chlor- 
ide compounds and polyethylene. Most of 


UNITED STATES RUBBER COMPANY 


these are highly resistant to moisture. The 
other group consists of insulations built up 
of one or more layers of fibrous materials 
such as asbestos, cotton, varnished cambric, 
various synthetic fibers and paper. Even 
though these fibrous materials are impreg- 
nated with moisture-proofing materials such 
as paraffin, asphalts and oils, they readily 
absorb sufficient moisture in wet locations 
to completely lose their insulating proper- 
ties. Such insulations must therefore be 
protected by a moisture-proof sheath such 
as lead when used in moist locations. 


The insulations made from materials 
appearing in the first group fall into two 
general classes depending on whether 
or not they are vulcanized after applica- 
tion to the conductor, namely, (1) ther- 
mosetting insulations, those which are 
vulcanized and, (2) thermoplastic, 
those that are not vulcarized. Thermo- 
setting insulations are those made from 
natural rubber, GR-S, butyl and sili- 
cone synthetic rubbers. Such insulations 
are applied to the conductor in a soft 
plastic condition and attain their ulti- 
mate physical properties as a result of 
a heat treatment (vulcanization) dur- 
ing which the sulfur or vulcanizing 
agents combine with the rubber. Ther- 
moplastic insulations become plastic 
enough for application to the conductor 
simply by raising their temnerature. 
They acquire their toughness again on 
cooling. From this it follows that ther- 
mosetting insulations are less subject to 
softening at elevated temperatures than 
thermoplastic insulations. 


ectrical wires and cables 


Natural rubber, including Laytex®, 
'GR-S synthetic rubber and thermoplastic 
insulations are available in two classes, de- 
pending on whether they are designed for 
juse in dry or wet locations. Standard insula- 
‘tions, Type R and Laytex Type RU (made 
from rubber) and Type T (made from 
thermoplastic) are for use in dry locations 
jwhile moisture-resistant insulations Types 
RW, RUW, and TW are for use in wet 
locations. There are many installations, par- 
ticularly in buildings, where the less costly 
‘standard compounds give entirely satis- 
factory service. 


Natural rubber and GR-S synthetic 
stubber insulations are also available in 
two classes depending on the operating 
‘temperature for which they are de- 
signed, namely, Type R and RW for 
60 C. operation and Type RH and RUH 
‘for 75 C. operation. Conductors insu- 
dated with RH insulation carry more 
current, that is, use the conductor more 
‘efficiently than those insulated with 
‘Type R insulation. There is also avail- 
able a combination insulation capable 
of operating at 60 C. in wet locations 
and 75 C. in dry locations. Butyl rubber 
insulation is suitable for operation at 
80 C. and silicone rubber for even 
higher temperatures. 


The thermoplastic insulations described 
above are limited to 600 volts for general 
power distribution. The rubber and rubber- 
like insulations are limited to a maximum 
operating voltage of 5000. For operation at 
higher voltages where ozone is produced in 


quantity, resistance to ozone in the insula- 
tion must be provided. 


Acceptable ozone resistance in rubber 
and GR-S synthetic rubber insulations 
is provided by incorporating in them 
relatively high percentages of an inert 
or chemically saturated compound such 
as vulcanized vegetable oil. These are 
the so-called oil base compounds. Com- 
pounds made from butyl rubber are 
inherently ozone resistant. Oil base and 
butyl compounds are suitable for opera- 
tion at a maximum voltage of about 
28 KV, grounded neutral, when prop- 
erly shielded. 


Varnished cambric insulated cables are 
generally used in the same voltage range 
as ozone resistant rubber, that is, at a 
maximum of 28 KV, grounded neutral, and 
at a maximum conductor temperature of 
85 C. For use in wet locations varnished 
cambric cables must be covered with a 
lead sheath. 


Impregnated paper-insulated, lead- 
covered cables are suitable for operation 
at voltages up to 69 KV at a maximum 
temperature of 85 C. Gas or oil filled 
paper insulated cables are suitable for 
higher voltage services at somewhat 
reduced temperatures. 


Insulation thicknesses for all insulations 
depend on the rated voltage, the conductor 
size and type of insulation. Minimum in- 
sulation resistance and test voltages have 
been established for all classifications. 


For reprints of these pages write to address below. 


Electrical Wire and Cable Department 


Rockefeller Center » New York 20, N.Y. 
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@ Claud M. Kellett, Jr. received his Bachelor of Electrical 
Engineering degree from Georgia Tech in 1950. 

Claud’s first year at Allison was spent in the company 
of other recent engineering graduates in a college gradu- 
ate training program. This program helped him gain 
practical experience in the activities of selected depart- 
ments throughout the Allison plants. On the completion 
of his training, a call to active duty with the Army delayed 
Claud’s permanent assignment to an Allison department. 
However, the twenty-one months he was away did not 
diminish his opportunities in the least. When he returned 
early this year he was able to resume his career in engin- 
eering with the result that today he is an experimental 
engineer concerned with electronic instrumentation in the 
Research Group of the Transmission Test Department. 

The torqmatic converter turbine that Claud is working 
with is a vital element in the operation of Allison heavy 
duty transmissions. Allison is the world’s largest manu- 
facturer of torqmatic drives for heavy duty Ordnance and 
commercial vehicles and equipment. The commercial con- 
verters and transmissions are used in scrapers, tractors, 
trucks, cranes, shovels and drilling rigs. 


The problem presented to him in connection with the 
turbine was to find the level of residual stresses created 
in the turbine by repair welding performed on the hub. 
The feasibility of such welds might then be determined. 
Claud applied variable resistance type strain gages to the 
turbine vanes at their exits and read their strain levels 
with the strain indicator. Then he cut the vanes around 
each of the strain gages to relieve residual stress and 
re-read the strain levels. From the difference in strain 
between the stressed and relieved conditions he was able 
to calculate the residual stress induced by the welds. 


Yesterday Claud was interested in torsional vibration 
and the electronic “know-how” required to present it for 
oscillographic recording. He knows that tomorrow the 
many tests of transmissions and component parts will 
each present unique problems. Pressure transducers, vi- 
bration pick-ups electronic flow meters and tachometers 
must be installed with a myriad of complicating factors 
ever present. Equipment not available must be designed 
and built, or existing equipment modified. A future at 
Allison holds a constant challenge of doing that which 
has not been done before. 


Allison is looking for young men with degrees in MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, 
AERONAUTICAL ENGINEERING and INDUSTRIAL ENGINEERING. There are also a number of openings 
for majors in Metallurgy, Electronics, Mathematics and Physics. Write now for further information: R. G. Green- 


Spam 


wood, Engineering College Contact, Allison Division, General Motors Corporation, Indianapolis 6, Indiana. 


DIVISION GENERAL MOTORS CORPORATION « Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft . 


heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS . . . PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 


THE TECHNOGRAPH 


Future of Automatic Controls brings new opportunities for 
engineers and scientists at Honeywell 


America lives better — works better —with Honeywell controls. 


NNEAPOLI! 


Honeywe 


OCTOBER, 


HONEYWELL 


1953 


Il 


Tout we Covtrols 


As science advances, and as our coun- 
try continues to develop its industrial 
might, the business of automatic con- 
trol gets bigger and increasingly im- 
portant. 

For the prime force behind the 20th 
century revolution has been and will 
continue to be automatic control. 

So at Honeywell, leader in this field 
for over 60 years, it of course means a 
bigger, more exciting, more challeng- 
ing job ahead —all of which adds up to 
greater opportunities for engineers and 
scientists, 

And that’s why we’re always looking 


for men with ideas and ambition aK 
grow with us. 


Name 


MInNEAPOLIS-HONEYWELL REGULATOR Co. 
Personnel Dept., Minneapolis 8, Minnesota 
Gentlemen: Please send me your booklet, 
Research” which tells more about engineering opportu- 
nities at Honeywell. 


Here at Honeywell one out of ten 
employees is engaged in research and 
engineering activities. 


Shown below is part of our Aero- 
nautical Division’s analog computing 
equipment, which helps our research 
engineers to develop and simulate 
flight tests on automatic controls for 
aircraft. It’s typical of work being done 
by all of the company’s eight divisions 
in plants across the country. 


So if you’re an engineer or scientist 
and like to use your imagination freely 
in such fields as Meeice hydraulics, 
mechanics, chemistry, physics, and a 
wide variety of others, be sure to send 
in the coupon below. 
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The Need for More .. . 
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In our day of specialists and special- 
ties, we seem to be going through a dif- 
ferent trend in the engineering profes- 
sion. Industry is crying for well round- 
ed men, men that have been trained in 
all phases of industry, particularly in 
the fields of engineering, manufacturing 
and marketing. This trend is .reflected 
in our colleges and universities’ where 
pressure is being exerted by. the larger 
corporations to give the engineering stu- 
dents five years of training instead of 
the usual four. This extra year and ad- 
ditional expense is not to give the stu- 
dent more theoretical work. No, on the 
contrary, it is primarily designed to give 
the future graduate a better perspective 
of the world that he is about to go out 


into for a livelihood. This additional 
year is one in which the student can 
“dabble” in the arts, learn to write 


business letters, or do anything outside 
of his college or option to gather valu- 
able training which would be rather 
difficult for the average engineer to 
obtain after graduation. 

You say the industry wants this? Yes, 
the industry wants a man who is able 
to see the whole system; how the raw 
materials come into the plant, then made 
or fabricated, and out the back door. 
The reason is fairly obvious. The day 
when an engineer entered into the em- 
ployment of a company and stayed until 
retirement age at one particular place 
or type of work is rapidly becoming his- 
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BROAD - 


MINDED 
ENGINEERS 


Ken Gablin, E. Physics, ‘54 (U. S$. Army) 


tory. In our modern age of today the 
engineers are being called upon to do 
a far more important job. These new 
positions are executive opportunities in 
the major functions of modern history. 
These functions are (1) engineering, 
the technical work that goes into a pro- 
duct before it is produced in great num- 
bers, (2) manufacturing, the produc- 
tion of the product in such quantities 
that the unit cost is slight and the con- 
sumer is able to buy them, and (3) 
marketing, the function that handles the 
distribution of the product from the 
back door of the factory to the shelves 
of the retailer. 

In the field of engineering lies the 


KEN GABLIN,, business 
1953- 
drafted during 


manager elect for 
1954 was 
the summer, but submit- 


ted this article in absen- 


SORES. 


tia. Ken would have grad- 
uated in June 1954. 


research man, then comes the advance 
and development man, and finally com- 
ing down in ever diminishing hair 
lengths come the design, production and 
manufacturing engineers. Electrical en- 


gineers, mechanical engineers, civil en- 
gineers, and general engineers have 
taken on such prefix titles as systems, 
product, project, standards, administra- 
tive, test, field, and production. What 
has happened? Simply that the individ- 
ual engineer can no longer carry all 
the burdens of the many individual in- 
vestigations, attend the necessary con- 
ferences, and plan the fiscal and field 
testing programs, and solve the pro- 
duction and packaging problems. 

All types are important and have a 
definite place in industry. The question 
that now arises in the mind of the 
young graduate engineer is: Where 
should I go? The answer is simple. 
While trying the other colleges to see 
what they have to offer, you discover 
that you have aptitudes and_ abilities 
in unrelated fields. You then have more 
than one slot in which to enter. If you 
take to law, patent law may be the 
field. Maybe you will like marketing. 
Why not try engineering sales? The 
field is wide open and pay is excellent. 
You say you like journalism. Well you 
are set. Technical writing is growing 
into a new profession which requires 
an engineering background with an un- 
limited opportunity to learn. It is pos- 
sible that statistics may get you worked 
up. Statistical quality control is just 
breaking the ground. 


It is not too important that your 
first choice is your best either. With 
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the present shortage of all types of en- 
gineers, you have bargaining power in 
excess of any previous period during the 
existence of the profession. This will 
offer you many opportunities to move 
lateraly between divisions and depart- 
ments. The modern concept of person- 
nel management would far rather have 
you do this than become dissatisfied at 
your present job or leave the company. 
Management approves of transfers too 
because it offers the employees a chance 
to broaden themselves and therefore be 
an asset to them. 

Many of the larger corporations have 
sensed the need for trained men and 
have introduced training programs 
which will enable the graduate to span 
the gap between school and industry, 
and at the same time have an oppor- 
tunity to look around inside the com- 
pany for the job that he would like to 
have. Some of the most famous ones 
are the General Electric Test Engineer- 
ing Program, The Bethlehem Steel’s 
Loop Course, and Goodyear’s Flying 
Squadron. It is often profitable for the 
engineer to enter these training pro- 
grams even though the wages offered 
are lower. During your lifetime, the 
benefits obtained from these training 
programs will far out-weigh the de- 
creased initial wage. 

In closing, I would like to point out 
two important things. Get plenty of 
training and be flexible. Remember it 
is just as easy to score a touchdown by 
running end rather than “bucking” 
through the middle. 


we 
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An engineer must make frequent contact with a variety of customers as 
he attempts to solve their engineering problems. 


Engineers are often called upon to make detailed estimates of the cost 


and application of complex equipment. 
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A profession is something you study 
years to get into and then spend the 
rest of your life trying to earn enough 
to get out of. 


A yard is only three feet long until 
a man starts to push a lawn mower on 
a hot summer afternoon. 


3k. € * 


The young are always ready to give 
their elders the full benefit of their in- 
experience. 

*K * ae 


Most women want to hear the truth 
—no matter how flattering it is. 


* x * 


Judging from the flow of refugees 
the Iron Curtain is nothing more than 
a one-way sieve. 

* * * 


The woman’s work that’s never done 
is most likely the work she asked her 
husband to do. 


My great concern is not whether you 
have failed but whether you are content 
with your failure. 
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NEW LOOK Ul Jet enoihter 


Through the use of industrial television, Pratt 
& Whitney Aircraft engineers can now watch 
what happens as big jet engines are run under 
abnormal conditions. Without personal hazard, 
they can see inside the test cell from any loca- 
tion in the plant. 


On their television screens they can observe 
the action of linkages, controls and other parts. 
Even infra-red characteristics not visible to the 
human eye can be studied. 


But to do this, many technical problems had 
to be solved. For instance, commercial equip- 
ment had to be modified in many ways to 
operate under abnormal temperatures and in 
hazardous atmospheres. Soon a further develop- 
ment will permit remote traversing of the 
camera and adjustment of lenses. 

This typifies the way in which new engineer- 
ing and research facilities are constantly made 
available to Pratt & Whitney Aircraft engineers. 
Here engineers are encouraged to experiment 
with new ideas — given an opportunity to do 
real engineering. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


EAST HARTFORD 8, CONNECTICUT 


At the Control Desk — or else- 
where in the plant — observers 
can watch what is happening in- 
side the test cell, 


Television cameras are 
easily pre-focused on 
parts formerly impossible 
to see during a test run. 


If you are interested in our employ- 
ment opportunities for engineers, 
contact your College Placement Officer 


or write directly to Mr. Frank W. 
Powers, Engineering Department, 
Pratt & Whitney Aircraft, East Hart- 
ford, Conn. 
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Dramatic step in giving 
grinding operators the 


“TOUCH 


OF GOL 


he) 


“32”? ALUNDUM*, a Norton development in abrasives 


Today grinding is not just a “‘cost” 
item. Every time a Norton grinding 
wheel comes in contact with a product 
being made, the operator has the ‘Touch 
of Gold” . . . adds to product value and 
usefulness ...increases the profit margin. 
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Among the most revolutionary forward 
steps in grinding history was the develop- 
ment by Norton of 32” ALUNDUM 
abrasive. It set new standards for faster, 
more productive work on many types of 
grinding such as tool grinding, surface, 


Q@ DEMONSTRATION ... By a Norton- 


developed process,“32” ALUNDUM abrasive 
grains form in an electric furnace in a fluid 
mass. Each grain “grows” into a single 
crystal. As the matrix dissolves, the crystals 
are released — each one complete in itself, 
strong, hard and with many sharp points. 
No crushing is necessary. 


TOOL GRINDING witha Norton ALUNDUM 
wheel is rapid . . . gives operators the 
Touch of Gold” by better and more eco- 
nomical tool sharpening. 


internal, cylindrical, centerless grinding. 

This is one of the ways we at Norton 
carry out the tradition of ‘‘Making better 
products to make other products better.” 
Another is in the field of Special Re- 
fractories where Norton catalyst sup- 
ports, seamless porous mediums, kiln 
furniture and furnace linings are helping 
industrial progress. 

A career at Norton where engineers 
and technicians work in 19 specialized 
areas, would be interesting and produc- 
tive. But wherever you work, bear in 
mind that Norton is the world’s largest 
source of abrasives and abrasive products. 
For information write NoRTON CoMPANY, 
Worcester 6, Mass. 


NORTON 


dilaking better products 
to make other products better 


Abrasive * Grinding Wheels ¢ Pulpstones ¢ Oilstones 

Abrasive Paper and Cloth ¢ Grinding and Lapping 

Machines * Non-Slip Flooring * Refractories ¢ Boron 
Carbide Products 


NORTON COMPANY 
WORCESTER 6, MASSACHUSETTS 


Behr-Manning, Troy, N. Y., Is A Division of Norton Company 


*Trade - Mark Reg. U. S. Pat. Off. and Foreign Countries 
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by Ken Gablin, E. Physics, ‘54 (U. S. Army) and 
Donna Rudig, E. Physics, ‘57 


MARTIN GOLDSTEIN 


As this is the first issue of the Tech- 
nograph for the ’53-54 school year, it 
is only right that we should present an 
old newspaper hound, our editor, Marty 
Goldstein. 

Marty is a native of University City, 
a suburb of St. Louis. While still at- 
tending high school he became distin- 
guished for writing, at least in his home 
town. This happened when, as feature 
editor of his school newspaper, he won an 
award by writing an article in a Na- 
tional Tuberculosis Association contest. 

Having such a journalistic back- 
ground it’s no wonder Marty’s favorite 
hobby is the Technograph, which fills 
most of his spare moments. He is also 
an avid fan of that brain child of mod- 
ern writing, science fiction. His other 
hobbies are girls (which he declares he 
will give up) and photography. 
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Hobbies aren’t enough for Marty; 
he’s also in many campus activities with 
an emphasis on engineering. The Prae- 
torian social fraternity is proud to claim 
him as a member, and so is Pershing 
Rifles, which he joined in February of 
52. He belong to the ranks of AIChE 
and has participated in two Engineer- 
ing Open Houses. For the 52 Open 
House he was lunch stand sub-chairman, 
and in 753 was the physical arrange- 
ments chairman. To top things off he 
held the office of social chairman for 
Clark House. 

This junior Chem E major is really 
in love with the U. of I. for he turned 
down a $600 scholarship to the Illinois 
Institute of Technology in favor of the 
Illini. During his busy two years on the 
campus, Marty has maintained a 4.0 
average and expects to graduate in June 
of >> with asgB.s. in ChemsE Atte: 
a stint in the army he hopes to obtain 
an administrative position with some or- 
ganization. We feel that if he continues 
to maintain the high caliber of work he 
has done here at Illinois, his success is 
assured. 


PROFESSOR JOHN “JACK” HENRY 


Since the ECMA National Conven- 
tion is being held at the University of 
Illinois this fall, it is only fitting that 
we, the staff of the ILLINOIS TECH- 
NOGRAPH, introduce our favorite 
son. He is Professor John Henry, who 
is known as “Jack” among his faculty 
friends. Prof. Henry has always been 
active with the staff since he came to 
the University of Illinois and during 
the two years of 1947 and 1948, he 
served as president of Engineering Col- 
lege Magazine Association. 


His early life was spent in Chicago 
and in Royal Oak, Michigan, where he 
received his boyhood education. Upon 
graduation from high school, Jack en- 
tered Michigan State College and 


emerged in 1930 with his BS in Me- 
chanical Engineering. It is easy to see 
that he was not wasting his time at 
Michigan State after learning that he 
is a member of Tau Beta Pi Engineer- 
ing Honorary, Pi Tau Sigma Mechani- 
and Phi 


cal Engineering Honorary 


Kappa Phi All College Fraternity. Dur- 
ing 1941, Professor Henry, with his 
wife and children came to the Univer- 
sity of Illinois to do additional work in 
Mechanical Engineering. He _ received 
his MS in Mechanical Engineering in 
1945. 

His duties at the University are di- 
vided between heat power laboratory, 
the Student Counseling Bureau, and his 
favorite course, quality control. Profes- 
sor Henry’s main form of expression 
comes from teaching statistical quality 
control and is reflected by his accomp- 
lishments in the field. He is one of the 
founding members of The American So- 
ciety for Quality Control, and at pres- 
ent is chairman of the Committee on 
Education and Training. Jack has been 
active in some 15 to 20 short courses 
and does active consultant work in the 
field. 

With all his outside activities, Pro- 
fessor Henry still finds time to serve 
his local Boy Scout Council as chair- 
man of the training committee and 
spend one-fourth of his University time 
at the Student Counseling Bureau. 

From his experiences with the Coun- 
seling Bureau, Professor Henry would 
like to see the state of Illinois establish 
two year technical schools similar to the 
ones in New York and Oklahoma for 
persons with technical apptitudes but 
not the abilities to enter into the engi- 
neering profession. 
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Strong When Wet 


CHEMICAL PROBLEM... 


... paper that absorbs the max- 


imum amount of moisture without 
falling apart. 


SOLUTION... 


... Kymene®, a series of wet- 
strength resins produced by Her- 
cules for paper makers. Kymene- 
treated paper has excellent absorb- 
ency and wet-strength. Manufac- 
turers, for example, find that the 
use of Kymene produces a vastly 
improved paper towel at remark- 
ably little extra cost. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 


and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 


. .. plastics, paint, varnish, lacquer, textiles, paper, rubber, insecticides, adhesives, soaps, detergents, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 
Sales Offices in Principal Cities 


HERCULES 
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High Speed Electronic 


Memory 


edited by Paul E. LaViolette, E. E., ‘55 


Successful experimental operation of 
a very high-speed electronic memory de- 
vice that promises to help solve scienti- 
fic and economic problems too vast and 
too complex for the present capabilities 
of electronic computers has been re- 
vealed by Dr. Jan A.° Rajchman, a 
physicist of the RCA Laboratories Divi- 
sion. 

The new memory device, which com- 
bines the feature of high speed with a 
potentially huge information storage ca- 
pacity, was described by Dr. Rajchman 
at a recent sympossium on digital com- 
puters sponsored by the Argonne Na- 
tional Laboratory at Lemont, Ill. De- 
signed at the David Sarnoff Research 
Center of RCA, Princeton, N. J., the 
device consists basically of 10,000. tiny 
ring-shaped magnets woven on_ thin 
wires. 

The memory section is often consid- 
ered the weakest link in present-day 
computers, Dr. Rajchman said. Various 
memory systems now in use are either 
fast in receiving and giving out informa- 
tion or they can store vast quantities of 
information, but none has been able to 
do both. Besides, he said, many systems 
are not completely reliable, i.e., they 
tend to “forget” or “‘scramble” some of 
the information they have stored before 
it 1s wanted by the parts of the com- 
puter that do the actual computing. 


Dr. Rajchman said the new device ap- 
peared to offer significant advantages 
for computers of the future because: 


66 


1. It can ‘memorize’ or “recall” a 
bit of information in a few millionths 
of a second. (A bit of information is 
expressed as “(0)” or “1” in a computer. 
In combination with other bits, it can 
represent numbers or words or sym- 
bols). 

2. It can store 10,000 bits at any one 
instant. With 100 such devices con- 
nected together, which is theoretically 
possible, a million bits could be stored. 
A million bits is more than would be 
needed to translate five solid pages of 
a newspaper into the memory’s language. 

3. It potentially has a very high de- 
gree of reliability, since its tiny mag- 
netic cores never wear out no matter 
how much information is fed in or out. 
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Besides, a core could hold the same bit 
of information for years, if this were 
desired. 

4. It promises to be relatively cheap, 
as memories for computers go. 

The heart of the present 10,000-core 
memory, Dr. Rajchman explained, is a 
grid or matrix of a hundred closely 
spaced wires at right angles to which 
run a hundred more wires. 

At each intersection of the wires is a 
magnetic core, he said. Through the 
center of each core runs one vertical 
wire and one horizontal wire. 

The cores, which are about the size 
and shape of the type-written letter ‘“‘o” 
and one-fifteenth of an inch thick, are 
made of a special ferromagnetic spinel, 
a ceramic-like material. This special 
magnetic material, which is easily mold- 
ed on automatic machines, was devel- 


oped by RCA _ Laboratories Division 


along with equipment for rapidly stamp- 


ing and testing the individual cores. _ 

The magnetic material of the cores is 
such that when there is an electric cur- 
rent of a certain intensity flowing 
through the two intersecting wires a 
core will switch its magnetic polarity 
from positive to negative, or negative to 
positive, depending upon the direction 
of the current. 

Current of the same intensity in one 
wire alone is not enough to trip the 
polarity. Thus only when currents are 
flowing in both wires, will the core at 
their intersection flip into opposite po- 
larity (if it is not in that state already) 
causing the core to “memorize” one bit 
of information. 

Thus by applying a current to a par- 
ticular horizontal wire and a particular 
vertical wire only the core at their in- 
tersection may be tripped. 

Recalling, or reading out, informa- 
tion from the memory is also accom- 
plished by operating on one core at a 
time. The operation is so fast that a 
hundred thousand bits can be withdrawn 
in a second. 

The core to be interrogated is sub- 
jected to pulses along its two intersect- 
ing wires. If the core is tripped into op- 
posite polarity, its reversal of polarity 
creates an electrical signal in a wire that 
runs through the center of all 10,000 
cores. If it is not tripped, no signal ap- 
pears in the common wire. In either 
case, the nature of the bit of informa- 
tion it contains is determined. (if the 
core is tripped in reading out, it is auto- 
matically returned to its original state 


Dr. Jan A. Rajchman, RCA physicist, examines the 10,000 tiny magnetic 
cores that “memorize” in a few millionths of a second information used 


in electronic computers. 
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HEADQUARTERS FOR 


AIR MUSCLE... 


Properly compressed and coupled to this drilling 
tool, air packs a rock-busting wallop. How differ- 
ent from the days when men slung sledges, and 
even cracking pavement was a slow, tortuous task 

. aS were many other manual jobs in industry. 


MIND OVER MUSCLE... 


When men of science learned how to put a cyclone 
in a cylinder, pneumatic tools and compressed air 
became salient servants in saving men’s muscles 
and industry’s time. 

In its more than two hundred applications com- 
pressed air cleans, sprays, operates machines for 
hoisting, hauling, hammering, drilling, cutting, 
grinding, blowing, pumping. Applied in free or en- 
closed action this versatile, conveniently-convey- 
able power agent may be found at work in mines 
and mills, on highways and skyways, on and under 
the water, in production and processing. 


AMERICA WORKS LIKE THAT... 


Uniquely so. For here, every art, every science, 


TECHNICAL AND 
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ILL PUBLISHING COMPANY, INC. 


BUSINESS 


every branch of engineering work together for the 
good of all. And the power behind their progress 
is America’s all-seeing, all-hearing and reporting 
Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 
unique contribution of the American business 
press ...a great group of specially edited maga- 
zines devoted to the specialized work areas of men 
who want to manage better, design better, manufac- 
ture better, research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now study- 
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world’s largest publisher of scientific and tech- 
nical works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill’s many business maga- 
zines will provide current information that will 
help you in your job. 


INFORMATION Can 


FOR BUSINESS 


45 


[biel me NA 


| 
| | 
Ce 


by Dr. Jan A. Rajchman. (Photos courtesy of RCA) 


by associated circuits; thus, no perma- 
nent erasure of information need take 
place. ) 

The basic principles behind the new 
device, which is formally called the 


earlier experimental memory completed 
by Dr. Rajchman last year which had 
sixteen horizontal and vertical wires, 
thus a storage capacity of 256 bits. In 
summarizing the progress his research 


rectangular hysteresis loops were devel- 
oped in the middle of last year. By the 
use of automatic molding and testing 
machines it became practical to envisage 
memories with capacities in tens of 
thousands of bits. The basic problems 
in the realization of such memories are 
the switching and read-out methods by 
which fast random access can be ob- 
tained efficiently. Successful solutions to 
these problems are demonstrated in the 
experimental 10,000 bit memory report- 
ed in this paper. 


“Tast year, on the basis of a memory 
with 256 bits, we predicted that in the 
near future storage capacities of thous- 
ands or tens of thousands would be 
achieved and capacities of millions in a 
more distant future. As the first part 


~ of this prediction is now realized we 


venture to reiterate the second. Of 
course, this will require great innova- 
tions in construction techniques and still 
further improvements in magnetic 
switching. But we have no doubt that 
memories in which random access to 
millions of information bits in a few 
micro-seconds will be available at a rela- 
tively low cost. 


“This will usher in a new era in in- 
formation handling systems which may 
have profound consequences, not only in 


“Myriabit Magnetic Core Matrix 
Memory,’ were incorporated in an 
oo 


group has made since, he said: 


“Ferrospinel magnetic materials with 


scientific computations, but wherever 


burden our lives.” 


One for every place— 
~ One place to get them all... 


Out on the job... irrespective of your engineering role 
. .. you'll be coming to grips with the problem of elimi- 
nating wasteful friction. 


You can look to S06 for the practical solution to anti- 
friction bearing problems. 


Sis makes all of these eight types of bearings which 
serve virtually every equipment need. Rely on S&S for 
putting the right bearing in the right place. 7417 


SKE INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of S®&F and HESS-BRIGHT bearings. 


or 


BALL AND ROLLER BEARINGS 
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Help Wanted! 


The Technograph needs men and 
women interested in gaining experi- 


ence in: 


BUSINESS PROCEDURES 
WRITING 

MAKE-UP 
ILLUSTRATIONS 
ADVERTISING 
PROMOTION 


Apply at: 
THE TECHNOGRAPH OFFICE 
213 Civil Engineering Hall 
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complicated or repetitive computations - 


ji: 
WMI 


You Lear from Meu whe'Kuowl 


e@ When you join ranks with Square D, mechanical, industrial and general engi- 
you can be sure you'll get complete, indi- neering talent. We're proud of the calibre 
vidualized training from seasoned men of men we employ, train and advance. 
who know electrical distribution and con-_ They’re the kind of men you'd like to work 
trol like a book. Equally important, they with. Why not let us tell you more about it? 


know how to pass along that knowledge in 
a practical, down-to-earth way you'll like. 

e@ Year after year, Square D looks to the 
nine schools shown above for electrical, 


MAIL THE COUPON Pp 


We'd like to send you 

a 16-page “get-acquainted” brochure. 
It tells a lot about Square D, 

its products, services, 

markets and opportunities. 
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Square D Company, Dept. SA 
6060 Rivard Street, Detroit 11, Michigan 


I'd like a copy of 
Square D’s ‘‘Get-Acquainted”’ brochure. 


Name 


School Class. 


Address 


CF ————————— 7 One Shishi 
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During the past several years there 
has been an ever-increasing demand for 
engineers, physicists, chemists and other 


scientifically trained personnel, while 
during the same period the number of 
graduates in these scientific fields has 
been steadily decreasing. 

This demand for engineering talent 
is not merely the result of a post-war 
boom, but rather stems from a combina- 
tion of many deep-seated circumstances 
permanently coupled to our modern day, 
mechanically minded, society. Much has 
been written and spoken about the causes 
of this situation and its future effects 
on the life of the nation. Excerpts from 
the writings and addresses of some of 
the best informed analysts of the cur- 
rent situation follow. 


Mr. Carey H. Brown, chairman, en- 
gineering Manpower Commission, 
states: ‘““The increasing complexity of 
our industry and the development of 
new technological areas such as atomic 
energy, antibiotics, jet propulsion, elec- 
tronics, etc., have caused a definite up- 
turn in the use of engineers and scien- 
tists quite independent of military mo- 
bilization. The ratio of engineers to 
direct labor has been increasing steadily 


since 1890. It now stands (in 1951) 
at about 1600 engineers per 100,000 
workers, according to the Bureau of 
Labor Statistics and there is no sign 
yet that the relationship has commenced 
to level off. 

“A survey in June, 1951 of the needs 
of 378 companies and governmental 
agencies shows that about 80,000 engi- 
neers are needed now exclusive of the 
needs of the military. The urgent need 
for engineers cannot be met through 
the current sources of supply.” 

Dr. S. C. Hollister, Dean of Engi- 
neering, Cornell University, writes: 
“During the past 50 years our popula- 
tion has doubled. Our production, how- 
ever, has increased four and three-quar- 
ters times what it was at the turn of 
the century. Not only has the engineer 
made possible this increase in production, 
he has had profound influence upon 
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Future Demands in Engineering 


by S. H. Pierce, Associate Dean, College of Engineering, and 


W. E. Miller, Assistant Dean, College of Engineering 


transportation and communication as 
well. 

“It is expected that our population 
in the next 25 years will increase by 
20%. This will affect what is needed 
to maintain the basic economy at a rea- 
sonable level. In addition, we will have 
continuing commitments abroad which 
must be cared for, where in many places 
rising populations menace the economic 
balance. 

“The present status of engineering 
manpower is so critical in the nation’s 
welfare and security that every means 
available should be utilized to make ade- 


quate preparation for the future. 


“There is a wholly inadequate supply 
of engineering graduates to meet the 
ultra-conservative estimate of the need 
of 39,000 per annum. The best efforts 
at increasing interest of high school 
graduates may add 4,000 to 5,000 to 
the annual graduates in engineering, but 
not before 1956. With the addition of 
5,000 in 1956 the total number of grad- 
uates would only be 22,000. 


“There will not be enough graduates 
from 1953 to at least 1961 to meet the 
peacetime need as conservatively esti- 
mated by the Bureau of Labor Statis- 
tics, at 30,000 per year, the shortage 
being at least 20%. 

“Whatever the military requirements 
for engineers may be, they are not avail- 
able except by taking men from indus- 
try, thus further intensifying the needs 
of industry. The first step toward bring- 
ing need and supply toward better agree- 
ment will be to change the pattern of 
utilization through spreading the engi- 
neer’s work over a greater range and 
thereby lessening the need. In any case, 
it does not appear that by any present 
or likely pattern of utilization or avail- 
able source of supply, the need and sup- 
ply will be brought into balance over 
the next decade.” 

The increasing demand for engineer- 
ing graduates is directly reflected in the 


number of industrial companies who 
have visited our College of Engineering 
to interview our students over the past 


three year period as shown in the fol- — 


lowing table. 
In addition to the expansion of indus- 


_try, the critical shortage of engineers 


lias been aggravated greatly by such fac- 
tors as the low birth rate of the 1930- 
1937 era, demands of Selective Service, 
and lack of correct public information 
regarding the engineering profession. 


Individual calls received from com- 
panies who did not visit our campus 
over and above those represented by the 
above figures have likewise increased 
tremendously. 


From the following enrollment fig- 
ures of our College of Engineering, in- 
cluding the Navy Pier Branch, as well 
as the total enrollment of the 149 engi- 
neering colleges accredited by the Engi- 
neer’s Council for Professional Develop- 
ment, it appears that the supply of engi- 
neering graduates will not increase ap- 
preciably until 1956. 


Total Enrollment 
Enrollment in the of 149 Engineer- 
College of Engi- ing Colleges Ac- 
neering, Univer- credited by 
sity of Illinois as E.C.P.D. as of 


Senior 


of October, 1952 October, 1952 
Freshman 1,460 45,854 
Sophomore 652 26,636 
Junior 450 22,369 
23,453 
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While the future for engineering 
graduates appears very promising, let us 
inject a word of warning in closing. 
The road to becoming an engineer is a 
rough one requiring many years of stren- 
uous study. Even after graduation the 
engineer finds sharp competition in all 
fields of engineering endeavor requiring 
continued study. Let us, therefore, enter 
the pursuit of an engineering education 
with enthusiasm, vowing to do the very 
best job possible at all times. 


Companies No. of 
Number Number Aver. No. Caneeid Be. Students 
; __ of hi Interviews cause of Lack Graduating 
School Company Student per Company of Available ate B.S 
Year Visits Interviews Jay Students Level _ 
1950-51 264 5,031 15.2 not available 849 
1951252 391 5,618 iS 47 486 
NE) y7=5)3% 427 5,410 ibs o2 459 
~~ * 
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THE BEST YEARS of his life are not all past for Tom 
Toman (left) of Casper, Wyoming. Tom retired over 
five years ago after 26 years with Standard Oil. He’s 
here shown fishing on the North Platte River, with 


TESTED WAYS T 


ETTER LIVING can begin with your job. The fact 
that 19,900 employees of Standard Oil and its 
subsidiary companies have been with us for more than 


10 years is evidence of that. 


What do all these péople find in their jobs that 


keeps them happy? 


his son, Rudy, now one of our employees at Casper. 
Every month Tom receives retirement income pro- 
vided through his and the company’s contributions to 
Standard Oil’s retirement plan while he was working. 


BETTER LIVING 


the broadest employee benefit programsin any industry. 


These benefits help guard against financial stress in 
case of accident—on or off the job—or sickness, and 


bring such things as hospitalization, regular savings, 


and stock ownership more easily within reach. 


Every job here is important in some way to every 


Steady work at good pay comes first to mind. But in 
addition to being assured of better-than-average earn- 
ings with a growing and progressive company, Standard 
Oilers can work with the company toward security for 
themselves and their families. Employee benefits have 
been steadily improved since the company’s first retire- 
ment checks were mailed to Standard Oilers in 1903. 
Our present retirement plan, in which more than 90% 
of our eligible employees participate, is part of one of 


other job, too—so that all our 51,000 employees, pull- 
ing together, help make Standard Oil an even better 
place to work. 

Finally, when you know that your efforts are impor- 
tant to your community and to your country, you can 
feel you not only make a good living, but you’re living 


"Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 


DADDY'S PROUD—and relieved. Melvin 
Long of our Champaign, Illinois, bulk plant 
paid a large part of the expenses of daughter 
Patricia Ann’s arrival through Standard 
Oil’s contributory Group Hospital Expense 
and Surgical Operation Insurance Plan, 
which covers employees and their imme- 
diate families. 
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Wagener and her visitor, Sophie Szkarlat, 
both of our Detroit office, know she is pro- 
tected under Standard’s Sickness and Dis- 
ability Benefits Plan, and its Occupational 
Illness and Injury Plan. Employees receive 
substantial payments in emergencies caused 
by sickness or injury either on or off the job. 


U. oF & 
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SAVINGS PAY OFF double at Standard Oil. 
Catherine Lynch and Elizabeth Faller help 
issue bonus stock certificates. Under our 
Savings and Stock Bonus Plan, 29,410 em- 
ployees have bought U. S. Savings Bonds 
and received, in turn, shares of company 
stock at no cost to become stockholder- 
owners of Standard Oil. 


51 


Atomic Power Generation 


by Howie Hadler, Ag. E., ‘55 


North American Aviation has de- 
signed an atomic power generator and 
is ready to build a pilot plant to dem- 
onstrate and study the production of 
electrical power for industrial and 
domestic uses. An estimate of the cost 
of such a pilot plant is $10,000,000. 

The nuclear reactor designed speci- 
fically to produce electricity was devel- 


atomic energy reactor to produce elec- 
tricity on the same scale as conventional 
central station electrical power plants 
using ordinary fuel or water power.” 
The proposed pilot plant would gen- 
erate about 8,000 kilowatts of electrical 
power, enough to supply 2,000 average 
homes with electricity. This power could 
be utilized for other atomic energy re- 


Dr. Chauncey Starr describes the scale model of a proposed pilot plant 
for generation of electrical energy. Looking on are J. L. Atwood, presi- 
dent of North American Aviation, and J. H. Kindelberger. (Photos courtesy 
of North American Air Lines) 


oped under contract with the Atomic 
Energy Commission. 

Certain phases of the design are 
classified as restricted data under the 
Atomic Energy Act. The plans are 
available for inspection through the 
commission by all persons and concerns 
cleared for access to restricted data. 

A scale model of the pilot plant, com- 
plete with flashing lights, moving con- 
trol rods and clicking Geiger counter, 
was exhibited as an example of the 
atomic central power plant of the fu- 
ture. The model was built in the com- 
pany’s research laboratories at Downey, 
California. 

The purpose of the pilot plant would 
be to demonstrate and study the prac- 
tical and economical aspects of electrical 
power production by a nuclear reactor 
of this specific design. 

“It is expected,” said J. L. Atwood, 
company president, “that research and 
experience with the pilot plant will re- 
sult in the future design of a larger 
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search to be done at the site of reactor. 

Electrical power will be generated in 
the pilot plant from the tremendous 
quantity of heat produced by the atomic 
fission process. This heat will be ab- 


NUCLEAR REACTOR 


URANIUM RODS 


sorbed by a liquid metal passing through 
the reactor and will be piped into an 
ordinary water boiler to produce steam. 
The steam would then be used to drive 
a turbine generator combination such 
as those used by conventional power 
plants to produce electricity. 


Externally, the pilot plant would re- 
semble an ordinary electrical power 
plant, except for lack of coal, oil, or 
other similar fuel handling equipment. 
Unlike the present conventional installa- 
tions, there would be no smoke or 
fumes. 

Engineering for construction of such 
an atomic plant could begin immediate- 
ly, with full operation expected in about 
two years. 

Although additional scientists and en- 
gineers would be necessary to conduct 
special research and investigation, rou- 
tine operation of the pilot plant would 
require no more operating personnel 
than a conventional plant of the same 
capacity and would be equally safe to 
operate. Safety would be achieved 
through the built-in characteristics of the 
design and by use of special control de- 
vices. 

While the cost of producing electri- 
city from atomic fission is at present 
higher than the conventional methods, 
through research with such a pilot plant 
more nearly competitive methods of 
power production from atomic energy 
are expected to be developed. In areas 
where fuels such as coal, oil, gas and 
water power are not economically avail- 
able, atomic power plants would have a 
distinct advantage over conventional in- 
stallations. 

As an example of the amount of 
power obtainable from atomic energy, 
the fission, or “burning,” of one pound 
of fissionable material, such as uranium, 
is roughly equivalent to the burning of 
1,500 tons of coal. By burning 10 


pounds of fissionable material a day in 
a reactor power plant, electrical power 
equal to the ultimate capacity of Hoover 
Dam can be produced. 


ELECTRIC POWER 
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AT HUGHES RESEARCH and 
Development Laboratories this 
problem was examined exhaus- 


Midget with the giant brain 


3. Achievement of minimum 
size by the use of subminiature 
techniques, including germanium 


The 
Problem 


To design and 
build a computer 
for airborne 
automatic control 
systems —with 
severe restrictions 
imposed on size, 
weight and opera- 
tion under extreme 
environmental 
conditions; in 
short, a computer 
that would be 
small, simple, 
reliable, 
rugged —and easy 


tively, and it was concluded that 
a digital computer offered the best 
means for satisfying the require- 
ments because of its ability to 
solve complex problems accu- 
rately and quickly. 


diodes, subminiature tubes, and 
etched circuits. 


4. Employment of unitized con- 
struction: plug-in units of flip- 
flop circuits and diode networks. 


Need for subminiaturization, 
then, was a governing factor. 
Consequently, entire new tech- 
niques for making things not only 
vastly smaller, but at the same 
time easier to build and service, 
were developed by Hughes. This 


Because the requirements of 
this application could not be met 
by existing digital computers, 
owing to their large size, the 
following developments were 
undertaken: 


to build 
and maintain. 


1. Simplification of the logical 
structure of the computer through 
the use of a mathematical theory 
of computer design based on 


is a continuing process and there 
is indication of even more signif- 
icant advancement in miniaturi- 
zation for the future. 
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Boolean algebra—but with reten- 
tion of the operational versatility 
of a general-purpose computer. 


A major effort at Hughes is also 
devoted to adapting electronic 
digital computer techniques to 
business data processing and re- 
lated applications—destined for 
far-reaching peacetime uses. 


2. Development of ingenious 
circuitry to utilize the new logi- 
cal designs. 


One of the subminiature switching circuits from 
the Hughes airborne electronic digital computer 

is examined by Dr. Eugene M. Grabbe (right), 
Associate Head, Computer Systems Department, 
Advanced Electronics Laboratory, and Phil A. 
Adamson of the Technical Staff, Radar Laboratory. 


ENGINEERS AND PHYSICISTS 


Activities at Hughes in 
the computer field are 
creating some new 
positions in the 
Laboratories. Experience 
in the design and 
application of electronic 
$¢RGGECGEESG 


digital computers is 


S4RAELALGREEAS 


desirable, but not 


essential. Engineers and 
physicists with back- 
grounds of component 
development or system 


Culver 
U he S ; engineering are invited 
| City, 
to apply. 
ADDRESS: Scientific and Engineering Staff RESEARCH Los Angeles 
AND DEVELOPMENT County, 
E 5 . 
Ben AOS = S California 
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edited by Tom Brody, M. E., ‘56 


By 1956, the first all gas turbine sea- 
going commercial vessel, a tanker for 
British Shell Oil, will slide down the 
ways. 

Army vehicles powered by gas tur- 
bines are undergoing road tests. The 
Air Force and Navy have gas turbine- 
powered electric generators, pumps, 
space heaters, and air coolers. 


In regular freight service from Gen- 
eral Electric is a 4,500 H. P. engine, 
which is undergoing tests for use as a 
locomotive power plant. Larger units 
have been built up to 27,000 K. W. 
These units have been built for Central 
Station power generation. The largest 
unit of this type is in Europe. 

Units of fifty horse-power and lower 
are big producers commercially and are 
readily available for numerous uses from 
fire-fighting to helicopters and _ boats. 

Fast spreading industrial use of elec- 
tronic equipment was highlighted this 
month by the opening of Du Mont’s 
Instrument Division, Clifton, New Jer- 
sey. It was pointed out that the cathode 
ray oscillograph is one of the most flex- 
ible and versatile measuring and indica- 
tion devices. Almost any form of energy, 
light, sound, heat, radio waves, and me- 
chanical force or motion, can be trans- 
formed into electrical energy and_ its 
variations examined on a cathode ray 
screen. Today, cathode-ray ocillographs 
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are not only used in connection with 
television, radar, guided missals, and 
atomic energy but also for such every- 
day jobs as studying the acoustics of 
buildings, the elasticity and hardness of 
metals, the colors of paints and textiles, 
the performance of steam engines, and 
the chemical structure of molecules. 
These are good examples of how many 
industries are putting a technical devel- 
opment to work. 


A balancing machine has been devel- 
oped that will detect displacements of 
0.0004 in from a center of gravity. The 
Cosa Corporation, New York, claims it 
can show the amount and location of 
dynamic and static unbalance in rotating 
parts weighing from a few ounces to 
over 100 tons. It uses.a watt meter with 
electrical measuring that uses no elec- 
tronic tubes or oscileographs. 

Caned Motors for driving hot water 
circulating pumps for nuclear reactors 
are being developed by Westinghouse 
Electric Co. The squirrel-cage rotor is 
contained in a shrunk bit jacket of steel 
and it turns within a stator that is fully 
enclosed in stainless steel. The motor 
and pump are integral and must pass 
Navy Shock and breakage tests. A small 
unit has been operating for 13,000 hours 
under full load conditions. 

A recent survey indicates that 40% 
of the jobs performed by the vaccum 


tubes in airborne equipment can be re- 
placed by germanium junction type 
transistors. The U. S. Air Force pre- 
dicts that such transistors, with com- 
ponents miniaturized to match, could 
reduce airborne equipment 1/5 in size 
and 1/4 in weight. 


Engineers are studying with a great 
deal of interest the recent development 
of a new fire retardant paint that is 
easily applied by brush or spray and 
actually stops fire from spreading. Be- 
cause every drop of this paint is claimed 
to contain a mass of minute ‘‘built-in” 
fire extinguishers, this oil base paint — 
pours out carbon dioxide and calcium 
chloride which smothers fire and re- 
tards the spread of flame right on the 
surface. 


Continuing studies and research of 
fire retardant coatings are going ahead 
in pilot plant production because far 
more important than preventing prop- 
erty loss is the great savings in human 
life. The United States Navy is among 
those showing the keenest interest and 
offering the largest research progress. 


Always a terror filled nightmare to 
sea-faring men, fire at sea proved a 
more than adequate impetus for studies 
many years ago, but World War II, 
and more recently launching and land- 
ing fast flying jets on aircraft car- 
riers supplied the tremendous stimulus 
for maintaining even greater research 
into fire protective coatings. 


If you are one who worries about 
women drivers, a Michigan professor 
has just discovered that the Romans 
passed a law in 205 B. C. prohibiting 
women from driving chariots. 


All eyes were on her curves as she 
approached. Her protruding sheeted 
hyperbolas were so round, so firm, so 
fully packed. The parabolic motion of 
her bilateral posterior knocked my 
inertia into a spiral of Archimedes. 


Her velocity, her lines, her rhomboid 
rear made me couple and uncouple my 
digits with an accelerated anxiety. With 
her straight line was not only indeter- 
minate but a geometrical impossibility. 


She was mine, torus, axis, and base, 
and everything was all square until up- 
keep began to run me around in cubic 
curves. I was forced to let her go when 
I found the second derivative of the 
money in my prismatic wallet to be 
zero, but as I stood and watched her 
move away in simple harmonic motion, 
I said to myself, ‘““That’s the best look- 
ing hot rod in town.” 

(The Auburn Engineer) 


THE TECHNOGRAPH 


Whenever fastening problems arise... 
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LOOK FOR =———=> THE RED 
LOCKING COLLAR 


It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Collar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads—and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts—regardless of type or size—lock in posi- 
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set- 


tings. 
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Consider ELASTIC STOP NUTS 


Whenever fastening presents a problem—ESNA is ready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
at ESNA. 

ESNA has long been known as “design headquarters” for self-lock- 
ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip- 
ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
ards, are doing specialized jobs every day. 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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‘The way to becoming an engineer is 
rather lengthy and arduous, as the stu- 
dent and prospective engineer will soon 
discover for himself. If the reader hap- 
pens to be an upperclassman, this fact 
is probably already self-evident. But 
the rewards and satisfaction obtained 
by being a member of that large and 
varied group—the engineering profes- 
sion—are enough to offset and repay 
manyfold the difficulties, time, and ef- 
fort expended to alight at the doorstep 
of industry and applied science. If the 
person is one who really belongs to the 
engineering world—in his feelings as 
well as mental ability and ingenuity— 
then he will be happy and satisfied, 
which is everyone’s goal in life if he 
ponders over it awhile. 


One may easily ask as to what there 
is about engineering that will make him 
content to be one. That is strictly up 
to the individual’s tastes, personality, 
and interests. Perhaps it would be wise 
to attempt to define engineering or to 
classify that human thinking machine 
with a slide rule. With the aid of a 
dictionary, one can observe that “engi- 
neer’ and “ingenuity” come from the 


same Latin word, ingenium, meaning 
natural ability or skill. Then in this 
sense, an engineer is a person who has 
the natural ability to perform his job 
ingeniously. Such ingenuity was illus- 
trated by the engineer who, when faced 
with the problem of stringing a cable 
through a winding pipe, solved his prob- 
lem by tying a piece of string to the 
tail of a cat and coaxing her through 
the pipe by a blast of air from the end 
of the pipe. Obviously this type of solu- 
tion isn’t common, but it does show the 
open-mindedness that an engineer must 
have when he hunts for an answer to 
a practical problem. 

In the modern professional sense, a 
better definition is this: Engineering is 
the art and science by which the prop- 
erties of nature and the sources of power 
in nature are made useful to man, In a 
similar manner, the engineer is defined 
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THE MAN WHO IS 
HAPPY IN ENGINEERING 


by Maurice Garnholz, Aero. E., ‘56 


by these words: An engineer is a per- 
son specifically trained and experienced 
in the use of materials, men, and money 
so that these forces are put to the serv- 
ice of man. 


Because most problems in engineer- 
ing are complex ones, a precise answer 
like that obtained in the solution of 
mathematical problems is usually not 
possible. This fact has given rise to the 
familiar “cut and try” or empirical 
method of the engineer which is em- 
bodied in this step. 


From this statement of the engineer’s 
methods, one can see that. he not only 
thinks analytically but also works sys- 
tematically. In fact, it is this organized 
attack, together with the engineer’s men- 
tal integrity, which is the outstanding 
characteristic of engineering. The per- 
sons who like to attempt to solve prac- 
tical problems analytically and systemati- 
cally, along with those who enjoy using 
their ingenuity and knowledge, are the 
ones who get the contentment out of 
their work. They are happy in what they 
are doing. 

The engineer is a builder, a creator. 
To be sucessful as a designer and build- 
er he should have first, the desire to 
create; second, the ability to imagine, 
or see the completed structure from the 
plans which he or somebody else has 
made; third, sufficient initiative to at- 
tack a new problem by himself and fol- 
low it through to completion without 
supervision; fourth, the ability to do a 
piece of work thoroughly and accurate- 
ly. Those with these aptitudes will find 
themselves in their field if they are in 
engineering. There is a very definite 
how and why in engineering. If one has 
this scientific curiosity, engineering is 
an excellent place to satisfy it. 

The application of science and tech- 
nique and the creation of new things is 
involved in our profession. After a per- 
son dreams up a bridge, a road, a mod- 
ern industrial machine, or a building, he 
has the satisfaction of knowing he has 
created something. There is nothing in 
the world as gratifying after a long 
time of work or effort as to know that 
one has created something out of his 
own mental capacities. 

Even if a certain new gadget or in- 
dustrial project wasn’t merely one man’s 
work, but the combined efforts of many, 
the gratification of having had a part 
in the designing, creating, or overcoming 


obstacles that came up during the 
course of the toiling, is often reward 
enough. 


The world looks to engineers, and 
looks up to them in this Age of Science. 
They have designed such things as the 
Eiffel Tower, Boulder Dam, the Hud- 
son Tunnel, Chevrolets and _ Fords, 
B-29’s, safety razors, popsicles, roller 
coasters, washing machines, kiddie cars, 
and skyscrapers. They are the nucleus 
of our modern-day, never-slow-down 
civilization. They cause the world to 
continue to move on its many and varied 
wheels, pulleys, wings, rudders, tracks, 
and superhighways. The world rises by 
way of its buildings, spires, observa- 
tories, Bell X-1’s, V-2 rockets, etc.— 
all of which are due to the untiring and 
unceasing efforts of the engineer. The 
engineering profession holds the key to 
the world’s power in its vital control 
and knowledge of atomic bombs, multi- 
fire, auto-control weapons, ionosphere- 
flying crafts, electric power depots, Die- 
sel-powered railroads, steamships, com- 
munications; in its invention and con- 
stant improvement of such things as 
electric mixers, light switches, televi- 
sion. sets, automobile brakes, cigarette 
lighters, accurate timepieces, electronic 
bug killers, and innumerable other neces- 
sary gadgets in this, our modern-day 
world. These and similar things are 
either directly, or perhaps sometimes in- 
directly, the work of engineers, without 
whom our present structure of society 
would collapse. The many conveniences 
familiar to us and the many more which 
will be evolved in the ensuing years are 
being developed so that the human race 
will find it unnecessary to spend their 
time with such medial tasks as growing 
food and clothing, building fires, and 
so forth, and so that they may use their 
time contemplating and doing the deep- 
er things of life. And the engineer is 
the one who develops and improves the 
mechanical side of our culture and thus 
benefits the people and helps to make 
this a happier world. 

If you are the type of person who 
wishes to be an engineer in any of the 
preceding senses of such a creature; if 
you have the ambition and ability to 
work on the higher echelon of the in- 
tricate mechanistic and vital portion of 
our civilization, then there is little doubt 
that you will be happy in the profession 
of engineers, 
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Can you 


This is an aluminum 
window, one of four million 
that will go into 

buildings in 1953. Twenty 
years ago, it was just an idea in the 
mind of an Alcoa development engineer. Ten 
years ago, only a few thousand were made 
annually. Now, production is increasing 
at the rate of over half a million a year. 
This is just one of a torrent of new uses for 
aluminum which means that Alcoa must 
continue to expand. Consider the opportunities 


for you if you choose to grow with us. 


What can this mean 
as a career for you? 


This is a production chart . . . shows the millions of 
pounds of aluminum produced by Alcoa each year be- 
tween 1935 and 1952. Good men did good work to 
create this record. You can work with these same men, 
learn from them and qualify yourself for continually 
developing opportunities. And that production curve— 
is still rising, we’re still expanding, and opportunities 
for young men joining us now are almost limitless. 
Ever-expanding Alcoa needs engineers, metallurgists, 
and technically minded “laymen” for production, re- 
search and sales positions. If you graduate soon, if you 
want to be with a dynamic company that’s “going 
places’’, get in touch with us. Benefits are many, stability 
is a matter of proud record, opportunities are unlimited. 
For more facts, consult your Placement Director. 
ALUMINUM COMPANY OF AMERICA, Pittsburgh, Penna. 


ALUMINUM COMPANY OF AMERICA 
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STYLISH STEEL BRIDGE 


edited by Paul E. LaViolette, E. E., ‘55 


Freedom of form previously available 
only with concrete, has been achieved 
with steel materials in a bridge span- 
ning the Rio Blanco River near Vera- 
Cruz, Mexico. 

By applying welding techniques, Mex- 
ican engineer, Camilo Piccone, has pro- 
jected a span with slender arch ribs, 
free of cumbersome bracing. The struc- 
ture is based on a new design concep- 
tion by Thomas C. Kavanagh, head of 
the department of Civil Engineering of 
New York University’s College of En- 
gineering. 

The ultra-modern “basket handle’ ef- 
fect is heightened by the use of color. 
Painters have daubed the curved ribs 
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orange and made the horizontal tie- 
girders cherry red. The bridge was 
opened last May and motorists who in- 
variably stop to admire the striking 
architecture on their first trip across 


‘the span have created a minor traffic 


problem. 

The 250-foot long, all-welded steel 
splayed-arch highway bridge accommo- 
dates three lane sof traffic. The arch 
ribs are inclined and joined at the cen- 
ter of the span. The resulting space 
framework produces visually interesting 
effects from different angles. 

Unconventional design in the Rio 
Blanco bridge extends also to the floor- 
ing, where a diagonal gridwork of floor 


beams has proved far more economical 
than usual bridge floor system. Its 
strength and safety factors are as high 
as conventional constructions. 

Dr. Kavanagh’s original design con- 
ception won an award in the 1951 pro- 
fessional bridge design competition 
sponsored by The Lincoln Arc Welding 
Foundation of Cleveland, Ohio. 
Through the award, Mr. Piccone 
learned of Dr. Kavanagh’s design. 

The Rio Blanco span, part of the 
Mexican federal highway system, was 
constructed under the direction of the 
Papaloapan Commission. Contractors 
and fabricators were the firm of Estruc- 
turas, S. de R. L., of Monterrey. 
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“MoM: EXPERIENCE with machinery in 
the Navy during the war convinced 
me I needed a training course. There was 
so much equipment on board that was a 
complete mystery to me that I became 
very ‘training-course minded’. 


“After investigating many training 
courses, the one at Allis-Chalmers looked 
best to me then—and still does. 

“In my opinion, the variety of equip- 
ment is what makes Allis-Chalmers such 
a good training spot. 

“No matter what industry you may be 
interested in, Allis-Chalmers makes im- 


portant, specialized equipment for that 
industry. Electric power, steel, cement, 
paper, rock products, and flour milling 
industries—to name a few, are big users 
of A-C equipment. 


“Before starting on the Allis-Chalmers 
Graduate Training Course, I thought I 
would like selling, preferably technical 
selling but, as is often the case, I didn't 
know for sure. This course, together with 
some personal guidance, helped me make 
up my mind. That, too, is an important 
advantage of the GTC program. 


“But whether you want to be a salesman 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


1. It’s well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 


2. The course offers a maximum of 24 
months’ training. Length and type of 
training is individually planned. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 


4. He may choose the kind of power, 
processing, specialized equipment or 
industrial apparatus with which he will 
work, such as: steam or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers, motors, con- 
trol, pumps, kilns, coolers, rod and ball 


mills, crushers, vibrating screens, recti- 
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program. 


6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training 
to match changing interests. 


7. For information watch for the Allis- 
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 


ALLIS-CHALMERS 
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says LOWELL E. ACKMANN 


University of Ilinois—B.S., E.E.—1944 
and now manager, Peoria, Ill., Branch Office 


or designer, production engineer, or re- 
search engineer, Allis-Chalmers, with its 
wide variety of equipment and jobs, is an 
ideal place to get off to a good start— 
without wasting time.” 
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PROCESSIN 

vent extraction plant processes one hundred 
tons of rice bran per day at oil processing 
plant in Texas. 


POWER—Models show comparative size 
of generators having the same rating with 
and without super-charged hydrogen cool- 
ing. Allis-Chalmers is first to supply super- 
charged hydrogen cooling. 


Oy) 


On the Banks of the 
Boneyard 


by Martin Goldstein, Chem. E., ‘55 


Dear Freshman, 

You have been welcomed and guided, 
told where to go and where not to go 
so many times in this issue that it would 
be worthless to try that old story again, 
but I’m going to anyway—in a differ- 
ent form. : 

You've no doubt seen the “beautiful” 
little stream that flows approximately 
through the middle of the engineering 
campus. Well, this landmark will, in 
your four years on campus, become 
closer to you than your slide rule. It 
is a mark of distinction, one of the 
many things that sets the engineer off 
from the other people on this campus 
who call and actually consider them- 
selves students. This stream is known 
as the Boneyard. This is where the 


column “On The Banks Of The Bone- 
yard” gets its name. It is, we believe, 
a fitting title for a column of our en- 
gineering college magazine. 

The engineer at the U. of I. has 
much to be proud of. He has the only 
college council on the campus which 
sponsors a major dance every year, The 
St. Pat's Ball. As you've probably 
guessed, this dance is held as near to 
St. Patrick’s Day as is practical. Per- 
haps you’re in the dark as to why the 
engineers have associated themselves 
with St. Patrick who converted Ireland 
during his lifetime. I must admit that 
this completely baffled me two years 
ago. 

It seems that in 1903 a few of the 
engineering students at the University of 


that the draftsman needs. 
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@ LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for electrical, 
welding, map, geological, mathematical and other symbols 


KeE 


Drafting, 


*Trade Mark® Reproduction and 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


Missouri “discovered by a revelation” 
that St. Pat was in reality an engineer. 
They celebrated St. Pat’s Day that 
year by cutting all their classes and 
several other frowned upon activities. 
A few of the more active members of 
the plan found they would be absent 
from their classes quite a bit longer 
than they had expected. However, short- 
ly thereafter the college recognized this 
as a regular engineering event, and the 
idea has rapidly spread. Each year one 
man from each of the engineering so- 
cieties and one from the Technograph 
is designated as a Knight of St. Pat, 
and is duly honored at his Ball. 


Quite recently “historical proof’ has 
been found to bear out the fact that 
St. Pat was an engineer. An ancient 
document dating from the time of St. 
“Pat was found in Ireland. On it were 
the words “Erin Go Bragh.’ With 
strictest ‘‘accuracy of translation’’ this 
means “St. Patrick was an engineer.” 
His exactness and thoroughness make 
St. Pat a good example for any engin- 
eer. An example of this is the “exacting 
specifications” to which the churches 
in his time were built. 


The council also sponsors the En- 
gineering Open House which is held 
very near to St. Pat’s Day. This event 
usually draws 15 to 20 thousand people 
each year during its two day sojourn. 
For this event the engineers begin plan- 
ning in October or November since an 
event that require sthe work of 3000 
people, faculty and students, and_at- 
tracts 18,000 spectators requires a great 
deal of preparation. 

Your mark of distinction is, of course, 
your slide rule. This little item hanging 
from your belt sets you apart from the 
rest of the students. It can come in very 
handy in emergencies—exams, etc., so 
treat it right. 

As a last comment, I would like to 
request that if any of you have any 
journalistic talents whatsoever please 
drop around to the office and talk to 
one of us. We'd really like to have you, 
so take note of the ad on this page. 


Keeping up with your neighbors is 
no difficulty in these days of picture 
windows. 


It's just as hard to find a needle in 
a girl’s hands today as in a haystack. 


Puffing and blowing, the young man 
just managed to get on the platform of 
the last car as the train left the station. 

A middle-aged man in the corner eyed 
him with scorn. ‘When I was your age, 
my lad,” he said, “I could run half a 
mile, catch a train by the skin of my 
teeth, and yet be as fresh as a daisy.” 

“Yes,” gasped the young fellow. “But 
I missed this one at the last station.” 
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HOW TO DESIGN 
FOR LOWER 


_ STRUCTURAL COSTS 


9," JITH today’s accent on cost, 


there is a promising future for 
the designer who can simplify struc- 
tural designs to save steel and con- 
struction manhours. Such savings are 
being realized every day by the use 
of arc welding instead of riveting 
in the construction of all types of 
industrial plants, multi-story build- 
ings and bridges. By eliminating 
rivets and taking advantage of rigid 
framing and continuous beam con- 
struction, welded designs help to 
offset the rising costs in labor and 
materials. 


Shown below is a typical example 
of how full structural continuity 
achieved through arc welding effect- 
ed savings of $22,000 in the con- 
struction of an 87,000 square foot 
process warehouse. Arc welding 
actually has saved 1.68 pounds of 
steel per square foot. At $0.15 per 
pound for fabricated steel, the sav- 
ing amounts to $22,000 over the 
cost of steel alone had riveted design 
been used. 


In spite of the rapid progress 
made in the construction field by 
the welding industry, new develop- 
ments are taking place every day 
which are of prime importance to 
the structural engineering graduate. 
Latest information on welded struc- 
tural designs is available in hand- 
books and bulletins simply by writ- 
ing to The Lincoln Electric Com- 
pany, Cleveland 17, Ohio. 


Fig. 1. Process warehouse for the Hale- 
Halsell Grocery Co., Tulsa, Oklahoma. Size 
250’ x 350’ with 16' clear height. Contrac- 
tor: Tulsa Rig and Reel and Manufacturing 
Co. Consulting Engineer: David R. Graham 
& Associates, Tulsa, Oklahoma. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 


OCTOBER, 1953 


Where will YOU be 
in |964¢ 


That depends on you—and choosing a job that offers 
real opportunity after graduation. 


The Bell System offers capable engineers career 
opportunities that insure tomorrow’s success. Tre- 
mendous growth of the nation’s communications, 
coupled with vast new technical knowledge, promise 
an unlimited future in this challenging, exciting field. 
Ambitious engineers are needed at once for all 
phases of telephone work. 


You'll like the Bell System’s progressive personnel 
policy, too—good wages (right from the start! ), ben- 
efit plan, security, paid vacations, etc. 


No wonder capable men remain with the Bell 
System almost three times longer than with other 
industries! 


For full details — 

ATTEND THE ONE HOUR GROUP MEETING 
Room 319, Civil Engineering Hall 

November 2nd, 7:30 p.m. 


INDIVIDUAL INTERVIEWS 

November 3rd and 4th 

Call at Placement Office for appointment 
and other information 


Bell System operating companies, including — 

Illinois Bell Telephone Co. 

Michigan Bell Telephone Co. 

Wisconsin Telephone Co. 

American Telephone & Telegraph Co. 

Sandia Corp. (Atomic Research Project ) 

Western Electric Co. (Manufacturing 
and Field Engineering Divisions ) 

Bell Telephone Laboratories 
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edited by Roger 


“Cheer up, old man. Why don’t you 
drown your sorrow?” 
“She’s stronger than I am, 


sides, it'd be murder.” 


and _ be- 


On one occasion an unusually large 
crowd gathered to listen to the long 
list of candidates. As evening approached 
the crowd began drifting away until 
one man remained in the audience. The 
speaker waxed eloquent and when he 
finished, rushed down, shook his hand 
and thanked him for his support. “You 
don’t have to thank me, friend, I’m 
the next speaker on this program.” 

A merchant took out a fire insurance 
policy and the same day his store and 
contents burned to the ground. The 
insurance company suspected fraud, but 
couldn’t prove anything. It had to con- 
tent itself with writing the following 
letter: 

“Dear Sir: You took out an 
insurance policy at 10 a. m. 
and your fire did not break 
out until 3:30 p. m. Will you 
kindly explain the delay?” 


A fellow was trying to start a con- 
versation with the young lady who sat 
next to him at the table. “Do you like 
Kipling?” he asked. 

The young lady giggled and then re- 
plied, “I don’t know. How do you 
kipple ?” 
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Funk, E. E., 
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Composing a letter to the president of 
the firm, which he felt he so ably rep- 
resented, the egotistical young salesman 
dictated to a stenographer: 

“T feel that you should know, sir, 
that in order to obtain the above-men- 
tioned contract, I found it necessary to 
employ every ounce of my_ personal 
charm and magnetism, my diplomacy 
and flawless tact. However, I am now 
pleased to report that my untiring ef- 
forts were crowned with success.”’ 

Gently the steno asked, ‘‘Crowtation 
marks on that last paragraph?” 
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Pat went to pay his respects to his 
friend Mike, who had passed away sud- 
denly. Standing at the head of the 
casket, with Mike’s widow alongside, 
Pat remarked, ‘‘Doesn’t he look wonder- 
ful?” “Why not?” said the widow with 
a shrug, “he was in Miami all winter!” 

A woman phoned her bank to ar- 
range for the disposal of a thousand 
dollar bond. 

“Is the bond for redemption or con- 
version?” a clerk inquired. 

There was a long pause, then the 
woman asked: “Am I talking to the 
First National Bank or the First Bap- 
tist Church?” 

The thing that keeps a lot of men 
broke isn’t the wolf at the door, but 
the silver fox in the window. 


“man of letters was seated next to the 


“How far were you from the scené | 
of the crime when the robbery occur- | 
red?” the lawyer asked the witness. 

“Twenty-three feet and seven inches,” 
the witness replied. 

‘How do you know so exactly?” 
surprised lawyer inquired. 

“Why, I thought some darn fool 
would ask me that question, so I meas- }) 
ured it.” 


ot 


* * % f 


The 5th grade was having a geogra- 
phy lesson, and the teacher asked Bobby 
a question about the English Channel, 
“T wouldn’t know about that one,” the 7 
little boy shook his head doubtfully. 
‘We only get one channel on our TV 
SOE * * *. 


At a dinner in Washington a noted § 


young daughter of a naval officer. Her 
vocabulary was rather limited, but the } 
turnover was amazing. “I’m awfully 
stuck on this guy Shakespeare,” she con 
fided. “I think he’s tops. He’s a wonder 
boy don’t you think?” : 

“Yes,” agreed the scholar solemnly 
“T do think he’s interesting ; in fact, § 
think Shakespeare is just simply too 
cute for anything.” 

%* * * j 

If a lot of other people who haven't 
been worrying about things in general 
don’t start pretty soon, we’re going to | 
quit, too. 

* x * 

‘Now, boys,” said the Sunday School 
teacher, “if we are good while on earth, 
when we die we will go to a place of 
everlasting bliss. But suppose we are bad 
what will become of us?” 

“We'll go to the place of everlasting 
blisters,” answered a small boy at the 
bottom of the class. 

“Henry, dear,” complained the little 
woman, “I’ve noticed lately that your 
kisses are getting colder.” 

“Nonsense, darling,” rejoined the 
wily Henry. “You’ve simply been get- — 
ting your cosmetics on a bit thicker.”’ 

A young hopeful wrote his first novel 
and submitted it to a great publishing — 
house. He called it “Why Am I Liv- 7 
ing?’ In a few days he received the fol- — 
lowing message from the publisher: — 
“Under separate cover I am returning 
your novel “Why Am I Living?” The — 
answer to that is simple. Because you 
didn’t bring it in personally.” 

ES * * 

‘The Negro woman stated she had 
four children, and the Florida census — 
taker asked for their ages. 

Violet: “Ah don’t zackly remembah, 
but ah’s got one lap chile, one floor 
creeper, one porch chile, and one yard 
youngun,” 
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